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EDGAR FAHS SMITH, CHEMIST‘ 


In turning the pages of that great final ledger 
wherein are recorded our life’s endeavors and accom- 
plishments, I find a noteworthy account which reads 
thus: 


AMERICAN CHEMISTRY 


Debtor to Edgar Fahs Smith, of Philadelphia, Penn- 
sylvania. For services rendered from September, 1876, 
to May 3, 1928, 52 years, as follows: 

Item 1.—As educator, who with rare charm and power, 
portrayed to tens of thousands of his fellow Americans, 
both students and others, the multifarious and marvel- 
ous ways in which chemistry contributes to the advance- 
ment of civilization and to the prosperity and happiness 
of the individual, how its work is carried on, the splendid 
opportunities it offers for service to mankind and what 
it may reasonably expect to accomplish in the very near 
future; with the result that the public were given a better 
appreciation and a clearer understanding of its impor- 
tance to their well-being, and that the many young people 
thereby induced to make chemistry their life’s business 
received a training and an inspiration which made them 
more useful and more patriotic citizens of higher and 
nobler ideals. 

Item 2.—As guide, counselor and loyal friend to all 
who were so fortunate as to know him and especially as 
older brother to all younger chemists. No one who ap- 
proached him ever failed to receive a cordial welcome, a 
patient and sympathetic hearing of his problem, whether 
scientific or personal, and sound advice as to the proper 
line of action. In the laboratories he labored not merely 
shoulder to shoulder but heart to heart with his staff and 
students. Their sorrows and unhappiness brought grief 
to him. In their triumphs and happiness he rejoiced. 
Into their characters he built his own, and that memory 
will remain to these generations of students as a refining 
and ennobling influence which will continue until they 
too will have completed ‘‘life’s great adventure.’’ The 
world’s tributes of honors and decorations are but as 
dross compared to these priceless riches of human lives. 
The alumni will read with pride the long list of his 
honors, but these honors will not cause the same tug at 
the heart-strings as the recollection of the touch of his 
hand, the sound of his friendly voice or the welcoming 
smile upon his well-beloved face. 

Item 3.—As an example to all of the beauty and 
dignity of a life of simplicity, self-forgetfulness and de- 
votion to all that is noblest and best, and the fact that a 
chemist is also an American citizen and as such owes 
to his country the discharge of those civic and patriotic 
duties for which his talents and training especially fit him 


1 Address delivered at the meeting in memory of Edgar 
Fahs Smith, in Philadelphia, on December 4, 1928. 
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or which are properly expected of all good citizens. 
There is a great need for chemists in public life, but few 
are found willing to make the sacrifices which such ser- 
vice entails, 

As member of the U. S. Assay Commissions of 1895 
and 1901-5; as member of the electoral college for Penn- 
sylvania in 1917, and as president of the same in 1925; 
as member of the Commission for the Revision of the 
Constitution of Pennsylvania in 1919; of the Committee 
for Public Safety, in 1919; of the College and University 
Council of the State of Pennsylvania from 1911 to 1920; 
of the State Council of Education from 1920 to 1922, and 
as member of the Board of Technical Advisers for the 
United States, and chairman of the International Com- 
mittee on Poison Gases and High Explosives at the Dis- 
armament Conference of 1921, he gave ungrudgingly and 
unstintedly of his time, strength and ability, to the solu- 
tion of problems of importance to his state and his coun- 
try, both of which are the poorer for his passing. 

Item 4.—As author of books on theoretical and applied 
chemistry, some of which have gone through many edi- 
tions and have been translated into French, German, 
Italian, Russian and Chinese. These books are ‘‘ Electro- 
analysis,’’ ‘‘Chemical Experiments for Students in Gen- 
eral Chemistry’’ (with H. F. Keller), ‘‘Chemical Analy- 
sis of Urine,’’ ‘‘Elements of Chemistry in Lecture 
Form,’’ ‘‘Elements of Electrochemistry,’’ ‘‘ Theories of 
Chemistry,’’ ‘‘Chemical Experiments, Shorter Course’’ 
and ‘‘ Atomic Weights. ’’ 

Of these, the books on the elements of electrochemistry 
and on electroanalysis were particularly valuable in direct- 
ing attention and stimulating research in a field which 
prior to their appearance had been largely neglected. 

Item §.—As translator of books in other languages, 
thus making them available to English-speaking chemists. 
Such are Classen’s ‘‘Quantitative Analysis,’’ von Rich- 
ter’s ‘‘ Inorganic Chemistry’’ and ‘‘ Organic Chemistry,’’ 
_ Ocettel’s ‘‘ Introduction to Electrochemistry’’ and ‘‘ Prac- 
tical Exercises in Electrochemistry.’’ 

Item 6.—As biographer of American chemists and his- 
torian of American chemistry, a field in which he was not 
merely the recognized leader but was actually in a~class 
by himself. 

Item 7.—As a conspicuous illustration of the value to a 
chemist of an education also in literature and the liberal 
arts, so as to enable him to express in clear, convincing 
and attractive style those ideas or opinions which he is 
seeking to convey to his reader. 
Item 8.—As member of numerous scientific organiza- 

tions, as may be gathered from the following record: 
honorary member of the American Chemical Society and 
its president in 1895, 1920 and 1921; president of the 
American Philosophical Society from 1902 to 1908 and 
of the History of Science Society in 1928; honorary 
member of the American Electrochemical Society, of the 
Institute of Chemistry, of the Chemists’ Club of New 
York, of the Engineers’ Club of Philadelphia, of the 
Philadelphia College of Pharmacy and Science, of the 
Société de chimie industrielle of France, and of the 
Chemical, Mining and Metallurgical Society of South 
Africa; member of the National Academy of Sciences, 
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of the Society of Chemical Industry and of the hong 
fraternities of Phi Beta Kappa and Sigma Xi; adyig, 
in chemistry for the Carnegie Institution, 1902, ang 9, 
of its research associates in 1915 and 1918-24; trustee 
of the Carnegie Foundation, 1914-20; member of 4, 
jury of awards at the Chicago Exposition, 1893, 4) 
president of the Wistar Institute from 1911 to 1922 

Item 9.—As original investigator in the fields of y. 
ganic, inorganic, analytical and electrochemistry, ag oj. 
denced by over 160 scientific papers and the supervision of 
ninety-two doctor of philosophy dissertations. 

Received in part payment of the above account: 

The approbation, esteem and affection of all who kney 
him, as well as the highest honors from his fellow cheu. 
ists, from-his alma mater, from other educational anj 
scientific organizations and from cities, states and nations, 

Balance still due: 

A permanent place in the Valhalla of Chemistry, the 
cherishing of his memory by all and the carrying forwar( 
of that flaming torch of devotion to the service of man- 
kind which he himself bore so nobly and which he passed 
to us as his own strength ebbed away. 


To convince ourselves that this bill is correct in all 
its particulars and specifications, let us examine some- 
what more closely a few of its items. 

Dr. Smith’s chemical career may be said to fall 
roughly into the following periods, arranging them 
in chronological sequence and according to the fields 
of major activity at the time: I. Organic chemistry; 
II. inorganic, analytical and electrochemistry; III 
historical chemistry. 


I. Organic CHEMISTRY 


At the University of Gottingen, Edgar F. Smith 
pursued his studies in chemistry under the world- 
famous Friedrich Wohler, and received the degrees 
of A.M. and Ph.D. from that institution in 1876. 
As a signal honor to Dr. Smith, these degrees were 
renewed by this university in 1926 for his “fifty years 
of science as teacher and investigator.” 

Upon his return to the United States, in the fall 
of 1876, he was appointed assistant in analytical 
chemistry to Professor F. A. Genth, in the Towne 
Scientifie School of the University of Pennsylvauis, 
leaving in 1881 to take the Asa Packer professorship 
of chemistry in Muhlenberg College, Allentown, Pent 
sylvania, where he remained for two years and thet 
moved to Wittenberg College, Springfield, Ohio, * 
professor of chemistry, resigning his position in 15% 
to accept the chair of analytical chemistry at the 
University of Pennsylvania made vacant by ‘he 
resignation of Professor Genth. In 1892, following 
the retirement of Professor Samuel P. Sadtler, the 
man who really inspired him to devote his life ” 
science, Dr. Smith was designated head of the depat 
ment of chemistry, to which was added the title of 
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vice provost when Dr. George S. Fullerton withdrew 
in 1898. The title of his chair was changed in 1907 
to the Blanchard professorship of chemistry. His 
election as the thirteenth provost of the university 
occurred in 1911, following the resignation of Dr. 
Charles C. Harrison, and he carried the combined 
burdens of provost and professor of chemistry until 
his retirement in 1920 as an emeritus professor of 
chemistry. 

At the University of Gottingen his research work 
for the doctorate had consisted in a study of “The 
Trisubstituted Benzole Compounds and the Action of 
Chlorine upon Benzyl Trichloride,” in the course of 
which he investigated the effect of exhaustive chlorina- 
tion of benzotrichloride, assisted by intermittent ex- 
posure to direet sunlight, and isolated a new chloride 
of carbon to which he assigned the formula C,,Cl,, 
(m.p. 152°-153°), which was reduced by zine and 
sulphuric acid to another new chloride, C,,HCl,, 
(mp. 102°), or by sodium amalgam to various 
unidentified produets.? 

Heated with aniline at 180°, it yielded a new erys- 
talline and very easily soluble base, the constitution 
of which was not determined.* 

After standing for twelve years, the melting-point 


| of this C,,Cl,, compound fell to 101°, although its 


percentage of carbon and hydrogen remained approxi- 


| mately the same.* 


Salicylie aeid was one of the organic compounds 
under investigation in the Gottingen laboratory during 
Dr. Smith’s student days there, so that it is not sur- 
prising that we find him directing his own attention 
next to this interesting acid and its isomers, and in 
1877° he published a paper “On a Dichlorsalicylic 
Acid and on Monochlorsalieylie Acid,” in which he 
observed the formation of a dichloro (m.p. 212°-214°) 
and a monochloro (m.p. 172°) salicylic acid when 
chlorine was passed into an acetie acid solution of 
salicylic acid. Salts and other derivatives were pre- 
pared of both of these chloro acids.® 

This work was an attempt to duplicate the results 
obtained by Rogers? who, by similar treatment of 
salicylic acid seeured a dichloro acid of m.p. 224°. 
Smith’s acids were proved subsequently, by other 
investigators, to be the 3, 5-dichloro and 5-monochloro 
derivatives, 

In association with Hoskinson* he showed that this 
same 5-chlorosalicylie acid (m.p. 172°), when treated 

*Edgar F. Smith, ‘‘Inaug. Dissertation,’’ University 
of Gottingen, 1876; Jahresber., 1877, 421; Proc. Am. 
Philos. Soe., 17: 29, May 4, 1877. 

‘Smith, Am, Chem. J., 1: 150, 1879. 

‘Smith and Keller, J. Franklin Inst., 127: 311, 1889. 

» Proc. Am. Philos. Soc., 17: 68, 1877. 
F Smith, Proc, Am. Philos. Soc., 17: 68, June 15, 1877; 
—_— and Maechall, Ber., 11: 1225, 1878. 
: Inaug. Diss.,’’ University of Géttingen, 1875. 
Proc, Am. Philos. Soc., 24: 432, November 18, 1887. 
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with bromine in alcoholic solution, gave a bromo- 
chlorosalicylie acid (m.p. 229°), from which various 
salts and esters were prepared. He found, further, 
that the corresponding bromosalicylic acid, when 
iodinated in alcoholic solution by the method of 
Weselsky, yielded an iodobromosalicylic acid (m.p. 
208°-209° ), from which he also prepared certain salts 
and the methyl ester. 

With Knerr® he proved that 5-chlorosalicylic acid 
could be converted into the iodochlorosalicylic acid 
by the action of iodine in alcoholic solution, in the 
presence of oxide of mereury, but that, in the absence 
of the latter, the product was the iodochlorobenzoic 
acid. Many salts of the iodochlorosalicylic acid were 
described. 

As early as 1880*° he effected a synthesis of sali- 
eylic from benzoie acid by heating copper benzoate 
and water together in a sealed tube for three hours 
at 180°, or benzoic acid, water and an ammoniacal 
solution of cupric oxide at 220°, although the yields 
in both cases were very lov. 

The delicacy of the salicylic acid reaction for ferric 
iron was tested by him*! by adding an alcoholic solu- 
tion of the acid to an aqueous one of ferric chloride, 
and it was found that 1/32,000th of a mg of iron 
could be detected in this way. With monochlora 
(m.p. 172°), or dibromosalicylic acid (m.p. 218°), 
the test was less delicate. 

Smith and Knerr’? discovered that when nitrous 
anhydride was passed into an ethereal solution of oil 
of wintergreen, the 3- and 5-nitro derivatives of 
methyl salicylate were produced and could be sepa- 
rated easily by their different solubility in ether. 

It was known already that the action of fuming 
nitric acid upon 5-chlorosalicylic acid gave a nitro- 
chlorosalicylic acid (m.p. 162°-163°) and 4-chloro-2, 
6-dinitrophenol (m.p. 78°-80°) when Smith and Miss 
Peirce’* showed that there was formed also in this 
reaction another chlorodinitrophenol, subsequently 
proved by others to be the 6-chloro-2, 4-dinitro isomer 
(m.p. 110-111°). Smith noted that the 4-chloro-2, 
6-dinitrophenol, which differs from picrie acid only 
in having a chlorine in place of one of the nitro 
groups of the latter, combined directly with aniline 
and various other bases to beautiful crystalline com- 
pounds apparently in the same way and of the same 
character as the analogous picrates. Ten years later’ 
he extended this reaction to other aromatic bases and 
to anthracene, and also uncovered the interesting fact 
that dichlorenitrophenol does not form similar com- 


® Am. Chem. J., 8: 95, 1886. 

10 Am. Chem. J., 2: 338, 1880. 

11 Proc. Am. Philos. Soc., 18: 214, March 21, 1879. 

12 Loc. cit. 

18 Proc. Am. Philos. Soc., 17: 706, June 21, 1878; Am. 


Chem. J., 1: 176, 1879. 


14 Smith, J. Franklin Inst., 128: 156, 1889. 
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pounds with aromatic bases or with anthracene, from 
which he drew the conclusion that at least two nitro 
. groups must be present on the nucleus of the phenol 
to obtain such products. 

Having studied salicylic acid and its derivatives, it 
was quite natural that he should turn his thoughts 
also to the isomeric m- and p-hydroxy benzoic acids, 
and in 1888 and 1889*° he reported the results of his 
investigations of the action of the gases from arsenic 
trioxide and nitric acid upon an ether solution of the 
ethyl ester of each of these two acids. In the case 
of the meta acid the products were the 4-nitro ester 
(m.p. of the free acid, 230°), a trinitro derivative 
and unidentified substances. From the para-hydroxy 
ester, he obtained a nitro ester carrying its nitro group 
ortho to the hydroxyl, and from this he prepared the 
free acid (m.p. 184-185°), certain salts and the amide. 

After 1889, his interest in the organic field seems 
to have waned, as he became more and more engrossed 
in the problems of inorganic, analytical and electro- 
chemistry, and it was only infrequently thereafter that 
he returned to it, to direct an occasional dissertation 
of some graduate student wishing to pursue his 
studies in that direction, like that of Seal (1895) 
on “The Action of Acid Amides upon Benzoin,” or 
of Ryan (1897) on “Derivatives of Pyroracemic 
Acid’; or a brief research, as that with Hanna’® 
entitled “Observations on Derivatives of Aconitic 
Acid.” In pursuing his researches in the electro- 
chemical field, organic compounds were occasionally 
selected for the experiments, as in the application of 
the electrie current to accomplish the oxidation of 
succinic acid?’ or of toluene,!* its action upon benzoin 
and benzil,1® “The Influence of Substituents on the 
Electric Conductivity of Benzoie Acid’? and “An 
Electrolytic Study of Pyroracemic Acid.’”*! Finally, 
organic compounds were tried as precipitants for the 
separation of inorganic mixtures as, for example, 
“The Action of Salicylic Acid upon the Metallic 
Acids’? and the use of “Aromatic Bases as Precipi- 
tants for Rare Earth Metals.”’2* 


II. Inorganic, ANALYTICAL AND ELECTROCHEMISTRY 


It was to these fields that he devoted the major 
part of his fifty-two years of active research and an 
immense amount of valuable work was accomplished. 


15.Proc. Am. Philos. Soc., 25: 165, September 7, 1888; 
J. Franklin Inst., 128: 488, 1889. 
i6 Hanna and Smith, J. Am. Chem. Soc., 21: 381, 1899. 


17 Clarke and Smith, J. Am. Chem. Soc., 21: 967, 1899. 
18 Merzbacher and Smith, ibid., 22: 723, 1900. 

19 J. H. James, ‘‘ Dissertation,’’ 1899. 

20 A. Tingle, ‘‘ Dissertation,’’ 1899. 

21 G. W. Rockwell, ‘‘ Dissertation,’’ 1900. 

22 J. H. Muller, ‘‘ Dissertation,’’ 1910. 

23 Alice MeM. Jefferson, ‘‘ Dissertation,’’ 1901. 
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(A) ELECTROCHEMISTRY 


Perhaps his most important contributions wey 
those he made to electrochemistry, a domain in whic) 
he was a pioneer and soon became a recognized Jeade, 
of international reputation. In the hands of th 
master craftsman, the electric current became a tq 
of undreamed of usefulness and possibilities, opening 
up wholly new methods of analysis, separation anj 
determination. About half of all the research pape 
he published were based upon new applications oj 
the electric current. His introduction of the rotating 
anode together with the employment of currents of 
high amperage and high voltage marked a new epoch 
in the development of electroanalysis. His books op 
electrochemistry quickly became and have since yp. 
mained the standard texts in this country, while the 
Harrison Laboratory was soon known throughout the 
world for its leadership in this branch of chemistry, 


(B) ATOMIC WEIGHTS 


The results obtained in the study of numerous in- 
organic compounds by the older methods and by these 
newly developed applications of the electric current 
led to the discovery of new processes of analytical 
separation and to the preparation of many elements 
and compounds in exceptional purity. 

This knowledge and these highly purified products 
were availed of by Dr. Smith and his coworkers in 
new determinations of the atomic weights of the ele- 
ments, those fundamental units of our science. New 
ratios were established with the most painstaking care 
and accuracy for comparison with those already in the 
literature. 

For example, Debray had shown, in 1852, that in 4 
current of dry hydrogen chloride, molybdie acid could 
be compietely volatilized as the dihydroxychloride. In 
the Harrison Laboratory this method was used to 
expel the molybdie acid from sodium molybdate, leav- 
ing only sodium chloride, and also as a means of 
separating molybdenum from tungsten. This sug- 
gested quite obviously a study of the behavior of 
other metallic oxides when treated similarly, with the 
consequence that many proved to be velatile not only 
in dry hydrogen chloride but also in other gaseous 
hydrogen halides. Such a complete elimination of 
certain of the elementary components of a pure com- 
pound provided another new way of arriving at atomi¢ 
weight ratios. 

In addition to this method and the electrolytic one 
of determining these atomic weight ratios, others were 
invented to meet the needs of special cases. 

The elements included in these studies were Ag; 
Cd, Hg, Se, V, Nb (Cb), Ta, N, As, Sb, Mo, W, Se, 
F, Cl, Br, B and Pd, a total of eighteen, or 20 pe 
cent. of all now known to chemistry. 
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As the methods employed for these important de- 
terminations illustrate admirably the type of work 
then being conducted in the Harrison Laboratory, it 
will be instructive to consider them for a few mo- 
ments in somewhat more detail, to appreciate fully 
the resourcefulness and skill of their directing genius. 


(a) Electrolytic Methods 


Silver is so beautifully and so completely precipi- 
tated by the electric current that varying amounts of 
silver nitrate were electrolyzed in the presence of 
potassium cyanide, and the precipitated silver 
weighed. Then silver acetate and silver benzoate 
were substituted in turn for the nitrate. The general 
average of these numerous determinations as carried 
out by Hardin®* gave the atomic weight of silver as 
107.928. The accepted figure to-day is 107.880. 

Cadmium. In 1892, Lorimer and Smith?* dissolved 
cadmium oxide in potassium cyanide, electrolyzed the 
solution and weighed the metallic cadmium separated. 
The results indicated an atomie weight for cadmium 
of 112.055. 

Four years later, Hardin and Smith? conducted 
similar experiments substituting anhydrous cadmium 
chloride and cadmium bromide for the oxide, and ob- 
tained a mean atomic weight of 112.045. 

The average of all these determinations gave 


} cadmium an atomic weight of 112.048. The figure 


now accepted is 112.41. 

Mercury. Hardin and Smith also electrolyzed 
mereurie chloride and bromide, in the presence of 
potassium cyanide, obtaining with the chloride an 
atomic weight for mercury of 200.006, and with the 
bromide of 199.883. The electrolysis of mercuric 
cyanide in platinum dishes gave an atomic weight of 
200.071, while the simultaneous precipitation of 
mereury and silver from a cyanide solution by the 
same current gave for mereury the value 199.996. 
The mean of all these determinations was 199.989. 
The accepted figure to-day is 200.61. 

Palladium. -The determination of the atomic 
weight of palladium proved to be an exceptionally 
difficult task. Keller and Smith?’ electrolyzed an 
ammoniacal solution of palladammonium chloride, 
plating out the metal on the silver-coated platinum 
dishes which served as cathodes. The atomic weight 
of palladium found in this way was 106.914. 

Seven years later?® Hardin heated diphenyl-pal- 
ladammonium chloride in a current of hydrogen and 
obtained an atomic weight of 107.006 for palladium. 
Using the corresponding bromide, the figure was 

7 . Am. Chem. Soc., 18: 990, 1896. 

7 yr Marg 33 ats. 

. Chem. Soe., 18: 990, 1896. 


a Chem. J., 14: 423, 1892. 
Jour, Am. Chem. Soc., 21: 943, 1899. 
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107.036. In another series of experiments, he used 
ammonium palladium bromide instead, and found the 
value 107.00. 

In 1908, Kemmerer”? heated palladammonium 
chloride in an atmosphere of hydrogen and weighed 
the residual metallic palladium. The results won 
pointed to a mean atomic weight for palladium of 
106.420. Palladammonium cyanide, similarly treated, 
yielded the figure 106.458. He also undertook to pre- 
cipitate silver and palladium by the same current, 
using as anodes pencils of these metals, planning in 
this way to compare the weights of the two metals 
separated upon the cathodes and thus to arrive at a 
direct ratio between palladium and silver. The failure 
of the experiments was traced to the presence of pal- 
ladium still in the solutions. 

Later, Shinn*®® precipitated metallic palladium from 
an ammoniacal solution of palladammonium chloride 
by the addition of ammonium formate and by this 
method arrived at an atomic weight of 106.709 for pal- 
ladium. 

The atomic weight assigned now to palladium is 
106.7. In the course of the reductions in a current 
of hydrogen, it was discovered that great care was 
necessary to avoid volatilization of palladium double 
salts and even of the metal itself, while Dr. Smith 
believes that the somewhat high results of the electro- 
lytic method were not due to occlusion of hydrogen 
by the precipitated palladium, but to the presence 
of varying amounts of derivatives of quadrivalent pal- 
ladium in the supposedly pure derivatives of the 
divalent palladium used for the experiments. 

Chlorine and bromine. The quantitative determina- 
tion of anions by the use of a mercury cathode and 
a rotating silver anode was developed to such a high 
degree of accuracy that Goldbaum* decided to make 
use of it for determining the atomic weights of 
chloride and bromine by electrolyzing the correspond- 
ing sodium halides and weighing the gain in weight 
of the silver anode. The results showed an atomic 
weight for chlorine of 35.459, and for bromine of 
79.927, as over against the accepted figures of 35.458 
and 79.916. 


(b) Methods Based Upon the Volatilization of Cer- 
tain Constituents in a Current of Dry 
Hydrogen Halide 


Molybdenum. When normal anhydrous sodium 
molybdate was heated to about 300° in a current of 
dry hydrogen chloride, the molybdenum oxide was 
removed completely, as MoO,:2HCl, leaving pure 


29 J. Am. Chem. Soc., 30: 1701, 1908. 
30 J, Am. Chem. Soc., 34: 1448, 1912. 
31 J, Am. Chem. Soc., 33: 35, 1911. 
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sodium chloride as the residue.“ By comparing the 
weight of the residual sodium chloride with that of the 
initial sodium molybdate, an atomic weight for 
molybdenum of 96.08 was deduced. 

A different method of attack was that of Miiller,** 
who succeeded in oxidizing pure molybdenum metal 
quantitatively to MoO,, and who thus arrived at an 
atomic weight of 96.03. 

The average of these two sets of experiments is 

- 96.055, in comparison with the official figure of 96.0. 

Vanadium. McAdam,** in the course of his work 
on the vanadates, exposed sodium metavanadate to the 
action of dry hydrochloric acid at high temperature, 
which removed the vanadium and left only pure 
sodium chloride. The atomic weight of vanadium ecal- 
culated from these experiments was 50.967, while the 
figure which has been generally adopted is 50.96. 

Antimony.—Friend and Smith,** having discovered 
that antimony oxide could be removed completely from 
a mixture by virtue of its volatility in an atmosphere 
of dry hydrochloric acid, selected potassium antimony! 
tartrate as a suitable salt for the establishment of a 
new ratio for antimony, and an atomic weight of 
120.353 was derived thereby, as over against the pres- 
ent official figure of 121.77. 

Nitrogen. Hibbs** ascertained that potassium ni- 
trate could be converted quantitatively into potas- 
sium chloride by the action of dry hydrochloric acid 
at high temperature, and used this fact as the basis 
of a new way of learning the atomie weight of nitro- 
gen. The value deduced was 14.0118. Another series 
of experiments with sodium nitrate in place of the 
potassium salt gave 14.0116. The general average of 
these two sets, 14.0117, varies but slightly from the 
value generally adopted, 14.008. 

Arsenic. Hibbs** was also the discoverer of the 
fact that arsenic oxide could be removed completely 
from arsenates by the action of dry hydrochloric acid. 
Subjecting sodium pyroarsenate to this treatment, and 
weighing the sodium chloride formed, a mean value 
of 74.915 was found for the atomic weight of 
arsenic. 

Ebaugh* conducted a similar series of experiments 
with silver arsenate and, from the weight of the 
residual silver chloride, caleulated the atomic weight 
of the arsenic as 75.004. When the silver chloride was 
reduced to metallic silver, the weights of the latter 
obtained corresponded to an atomic weight of 74.975. 
He subjeeted lead arsenate to the action of dry hy- 

32 §mith and Maas, Z. inorg. Chem., 5: 280, 1893; J. 
Franklin Inst., September, 1893. 

83 J. Am. Chem. Soc., 37: 2046, 1915. 

34 J. Am. Chem. Soc., 32: 1603, 1910. 

35 J. Am. Chem. Soc., 23: 502, 1901. 

36 J. Am. Chem. Soc., 18: 1044, 1896. 

37 Loc. cit. 

38 J. Am. Chem. Soc., 24: 489, 1902. 
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drochlorie acid, and also converted it into ej 
bromide, the first method giving an atomic weight 9 
75.022, the latter 75.00. 

The general average of all these experiments |y 
to the conelusion that the atomic weight of arseni, 
was not far from 74.983. The figure accepted now j 
74.96. 

Selenium. Lenher*® showed that silver selenite, «. 
posed to dry hydrochloric acid at the proper ten. 
perature, lost its selenium completely and left pur 
silver chloride, from the weight of which the atonj 
weight of selenium could be calculated. The figuy 
arrived at was 79.325. This figure was checked by 
reducing the silver chloride to metallic silver, and fron 
the weight of silver obtained the atomic weight of 
selenium was deduced as 79.329. 

A third method used by Lenher was precipitation 
of selenium from an aqueous solution of its double 
ammonium bromide (NH,),SeBr, by the action of 
hydroxylamine. The atomic weight so obtained was 
79.285, making the mean of all these three method 
79.313, in comparison with an aecepted value of 792 

It is appropriate to recall here that Professor Len. 
her never lost the inspiration imparted to him by his 
great teacher or his interest in the chemistry of this 
particular element, a field in which he soon became 1 
recognized world leader. It is believed that his u- 
timely death, a little over a year ago, was due 
either largely, or at least in part, to his continuow 
occupation with poisonous selenium compounds, and 
that his name should be added to that honor roll of 
those who have sacrificed their lives in the service of 
science. 

Fluorine. Sodium fluoride was subjected to th 
action of hot dry hydrochlorie acid gas by McAdam 
and Smith*® and from the weight of the residual 
sodium chloride, the atomie weight of fluorine wa 
deduced as 19.015. The accepted value is 19.00. 


(c) Miscellaneous Methods 


Tantalum. Chapin and Smith,** starting with tar 
talum pentabromide, hydrolyzed this by the add: 
tion of water, and evaporated the solution, addin 
small amounts of nitrie acid towards the close of tle 
evaporation to eliminate all hydrogen bromide. Tht 
hydrated oxide so formed was ignited to Ta,0, aud 
the latter weighed. From the ratio of the weight o 
the Ta,O, to that of the TaBr,, the atomic weight of 
tantalum was calculated as 181.80 for the mean of #l 
determinations. The official value is 181.5. 

Columbium (Niobium). Columbium pentachloritt 
was hydrolyzed by Balke and Smith*? and the colu 

39 J. Am. Chem. Soc., 20: 555, 1898. 

40 J. Am. Chem. Soe., 34: 592, 1912. 


41 J, Am. Chem. Soc., 33: 1497, 1911. 
42 J. Am. Chem. Soc., 30: 1637, 1908. 
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pium oxide weighed. The mean atomic weight so 
found for columbium was 93.50. 

Later, Smith and Van Haagen** subjected sodium 
meta-columbate to the action of sulphur monochloride 
and were thus able to eliminate the columbic oxide 
quantitatively, leaving pure sodium chloride as the 
residue, from the weight of which residue the atomic 
weight of columbium was deduced as 93.13. The 
present accepted international value is 93.1. 

Tungsten. This metal and its derivatives have been 
the subjects of numerous important researches in the 
Harrison Laboratory. For the establishment of its 
atomie weight, eight different methods were used, 
om namely: (1) reduction of the trioxide, (2) oxidation 
of of the metal, (3) weighing the water formed in the 

reduction of the trioxide, (4) extraction of the water 
lon eontent of barium meta-tungstate, (5) analysis of 
ble the hexachloride, (6) analysis of iron tungstate, (7) 
of Mme analysis of silver tungstate and (8) determination of 
ras the water in sodium tungstate. From the figures ob- 
ds tained by these various processes, Dr. Smith was led 
2, HB to conclude that the correct atomic weight for tung- 
n- fe sten was not far from 184.05, a figure very close to 
his fe the present official value of 184.0. 
his Scandium. The mean value of the atomic weight 
14 He of scandium, as determined by Lukens“ by calcination 
I- of the sulphate to the oxide, was 44.33. The inter- 
ue fe national tables give the preference to the value 45.1. 
Ls Boron. The determination simultaneously of the 
id He atomic weight of fluorine and of boron by Smith and 
of fe Van Haagen*® was based on the equivalent quantities 
of Me of a number of different sodium salts formed by the 
conversion of anhydrous Na,B,O, through treatment 
with appropriate acids and repeated evaporation 
with methanol. From these data and the ratio 

Na,B,O,:2NaF, the atomic weight of fluorine was 

calculated as 19.005. The borax used was prepared 
@ ‘rom pure Na,CO, and H,BO,, the latter obtained by 

saponification of a carefully rectified methyl borate. 

Complete dehydration of borax proved difficult, but 
| was finally aceomplished by prolonged fusion. The 
} methanol used was seeured by hydrolysis of distilled 
, Me “ethyl oxalate. The direct conversion of borax into 
, MB dium fluoride was found to be impracticable, and 
, fe Was attained through the formate. The atomic weight 
: 








a =. S&S & 


thus dedueed for boron was 10.900, which is about 
’ per cent. lower than the older value, and it is be- 
: lieved that the previous figure was inaccurate because 
BBP ot the retention of some water by the borax glass. 
The figure accepted to-day is 10.82. 


(c) Compiex InorGanic Acips 
Attracted by the brilliant pioneer work of Wolcott 
Gibbs, and in consequence of certain observations 


~ J. Am. Chem. Soo., 37: 1783, 1915. 
> J. Am. Chem. Soc., 36: 819, 1914. 
Carnegie Inst. Pub., 267, 1-63, 1918. 
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made in extracting large quantities of tungstic acid 
from its ores, Dr. Smith determined to investigate cer- 
tain complex inorganic acids and their derivatives. 
He succeeded in proving that many of those previously 
regarded as mixtures of isomorphs were actually dis- 
tinct chemical individuals, and it was this study which 
caused him to announce that the great family of 
naturally occurring silicates was not made up of a 
series of salts of the several simple silicie acids, but 
really consisted of the alkali and alkaline earth salts 
of complex silicic acids, in which metallic oxides and 
silicie acid jointly formed the complex anion, a view 
which has been accepted quite generally by chemical 
mineralogists. 

Many wholly new analytical separations and de- 
terminations were developed in the course of these 
studies, and a wealth of new chemical information 
gathered and carefully recorded. 

The first of these studies was carried out by Smith 
and Exner** and concerned itself with ammonium 
vanadico-phospho-tungstate. This was followed up 
by Rogers*? who prepared various ammonium salts 
of complex anions composed of the following oxides: 


P.O; - V,0;- WO,, 

P,O, - V,0,- WO,, 

P.O, - V,0, - WO,, 

As,O, - V0; - WO,, 

As,O, - V,0,- WO,, 
and 


As,O, - V,0; - WO,, 
P.O; - V,0; - V,0;- WoO,, 
As,0, - V;0;- V,0,- WO,, 
P,O, - As,O, - V,0, - WO,, 
P.O, . As,O, - V,0, - WO, 


P,0, - As,0, - V,0,- V;0,- WO,, 
with varying amounts of water. The complexity of 
such salts is obvious. 

In later papers, Rogers and Smith** prepared and 
deseribed ammonium silicoso-, titanoso-, zirconoso-, 
thoroso- and stannoso-vanadico-phospho-tungstates, 
and also ammonium vanadico- and vanadoso-tung- 
states. 

Paralleling these studies, Balke and Smith*® by 
analogous methods, obtained ammonium and am- 
monium silver aluminico-tungstates, ammonium, po- 
tassium and silicon bismuthico-tungstates. 

Brubaker*® added to this list the ammonium man- 
ganico-tungstate; ammonium and barium platinoso- 
tungstates, platinoso-phospho-tungstates, platinoso- 
arseno-tungstates and platinoso-vanado-tungstates. 

Daniels** investigated the aluminico-tungstates of 
eopper, barium, mercury and zine; the aluminico- 
phospho-tungstates of ammonium, silver, barium and 
zinc; the aluminico-arseno-tungstates of ammonium, 
barium and cadmium; the aluminico-antimonio-tung- 
states of ammonium, silver and barium. 


46 J. Am. Chem. Soc., 24: 573, 1902. 

47 J. Am. Chem. Soc., 25: 298, 1903. 

48 J. Am. Chem. Soc., 25: 1223, 1227, 1903. 

49 J. Am. Chem. Soc., 25: 1229, 1903. 

50 ‘*Dissertation,’’ University of Pennsylvania, 1904. 
51 J. Am. Chem. Soc., 30: 1846, 1908. 
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Further contributions were made by Blum*? by the 
preparation and investigation of various phospho- 
vanado-molybdates. 

his brief outline will suffice to give some idea of 
the labyrinthie charaeter of this chemical jungle into 
which he penetrated so boldly and the difficulties of 
blazing clear trails therein. 

In addition to the elements studied in connection 
with these complex inorganic acids and atomic weight 
determinations, he conducted investigations of numer- 
ous others, notable among these being such rarer ones 
as Be, Cs, Ge, In, Rb, Rh, Ru and TI. 

The field of analytical chemistry was enriched by 
many new methods of separation and determination 
as well as by critical studies of methods already in 
vogue. 


III. Histrortca CHEMISTRY 


Great as have been Dr. Smith’s contributions to 
electrochemistry and to the inorganic chemistry of the 
rarer elements, they are equaled or surpassed by the 
service he has rendered as historian of American 
chemistry, the field to which he devoted the riper 
years of his rich life. 

Within the past two decades, no one has made so 
many or so important contributions to this field as 
he, or shown superior literary gifts in the presenta- 
tion of his material; and in saying this I am not 
unappreciative of the admirable publications of 
Thomas Cooper, Venable, Moore, Stillman and others. 
His facile pen and clever characterizations have made 
these chemists of previous years to live and breathe 
again, and their noteworthy accomplishments, as 
well as their foibles and fancies, are described in 
such a natural and interesting manner that the nar- 
rative flows on smoothly and delightfully. Many of 
the chemists portrayed so charmingly and so vividly 
by him had been “overshadowed, neglected, forgotten.” 

Separate books, brochures or articles have been 
published by him concerning the following chemists: 
Theodore G. Wormley, Jr. (1897), Robert Empie 
Rogers (1905), George F. Barker (1907), Fairman 
Rogers (1909), Robert Hare, an American chemist 
(1917), James Woodhouse (1918), James Cutbush 
(1919), Franklin Bache (1922), James Curtis Booth 
(1922), Samuel Latham Mitchill (1922), Charles 
Baskerville (1923), Jacob Green (1923), Matthew 
Carey Lea (1923), Martin Hans Boye (1924), John 
Griscom (1925), James Blythe Rogers (1927), Priest- 
ley in America (1920), Priestleyana (1922) and the 
Priestley Medal Lecture (1926). 

More general treatises, written wholly or largely 
from the historical point of view, were: “Chemistry 
in America” (1914), “Men of Science from the Key- 


52 J. Am. Chem. Soc., 30: 1858, 1908. 
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stone State” (1914), “Chemistry in Old Philadelp}j,» 
(1918), “The American Spirit in Chemistry” (1919), 
“Progress of Chemistry” (1921), “Our Scieng 
(1922), “A Half Century of Mineral Chemistry j, 
America, 1876-1926” (1926), “Observations on Teach, 
ing the History of Chemistry” (1926), “Bromine qnj 
its Diseoverers, 1826-1926” (1926), “Early Scieng 
in Philadelphia” (1926), “Fragments Relating to thy 
History of Chemistry in America” (1926), “A Loo 
Backward” (1927), “A Glance at the Early Organ 
Chemistry of America” (1927) and “Old Chemistriey’ 
(1927). 

The commonwealth of Pennsylvania, and the mui. 
cipality of Philadelphia in particular, are especially 
in Dr. Smith’s debt, for in these historical public. 
tions he selected preferably as the subjects of his 
study those whose activities had centered in this city 
or state. He has preserved in immortal classies tho» 
great figures in science whose life work has played » 
large a part in the progress of our country. 


The riches of the commonwealth 

Are free, strong minds, and hearts of health; 
And more to her than gold or grain 

The cunning hand and cultured brain. 


He was deeply concerned that the public should 
appreciate America’s part in the advancement oi 
chemistry and that succeeding generations of chemists 
should be familiar with the pioneer work of their 
predecessors; for example, that it was in America that 
the oxyhydrogen flame was discovered by Robert 
Hare in 1800; that potassium first was isolated her 
from its carbonate by heating the latter with lamp 
black, in 1808; that, in 1820, an electric furnace was 
constructed over here in which earbide, graphite and 
metallic calcium were produced; that the use of 4 
mereury cathode in the electrolysis of metallic salt 
solutions originated with us; that we were the firs 
to prepare chloroform by the interaction of aleohd 
and hypochlorite, and that the Chemical Society of 
Philadelphia, founded in 1792, was the first organi 
zation of its kind in the world. 

It is a source of the deepest satisfaction and tl 
sincerest congratulations that Mrs, Smith has pre 
sented to the University of Pennsylvania the splendid 
collection of historical books, documents, letters, ph 
tographs and other memorabilia eolleeted by her hus 
band, and that they are to remain permanently, 4s ¢ 
Museum of Chemical History, in that office where * 
much of his life was spent. The University of Pet 
sylvania has come into possession of what is undoubt 
edly the finest collection of its kind in this hemisphet 
and one of the best in the world. 

It is peculiarly fitting that his office, so familiar be 
all his friends and where he had gathered about hi” 
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19 ose things which brought him the greatest pleasure, 
) 


ns becomes a Shrine to which frequent pilgrimages 
| be made by all American chemists who cherish 
1e memory of those who have been the chief build- 
; of their science, as well as by the many who knew 
,d loved the quiet, unassuming, generous comrade 








~ ho was its ornament and its chief attraction. 

‘’ Somewhere in that museum there should be dis- 
“ ayed prominently the classic lines of Philip James 
™ riley, which seem to me to sum up so accurately and 


" » beautifully the principles which guided the life of 
dgar Fahs Smith: 


uni- 
ally We live in deeds, not years; in thoughts, not breaths; 
lea- In feelings, not in figures on a dial. 


his We should count time by heart-throbs. He most lives 
‘ity Who thinks most—feels the noblest—acts the best. 
Life’s but a means unto an end—that end, 

Beginning, mean, and end to all things—God. 


Instead of placing a wreath upon my friend’s tomb, 

am bringing as my tribute something which I am 

ure will please his spirit far more, and I hand to 

ou, therefore, Mr. Provost, this ancient official order, 

ated Paris, December 24, 1791, for the payment of 
i MeJaries and other expenses of officers of the Gen- 
of Marmerie Nationale, signed by the great Lavoisier him- 
lf, the father of modern chemistry, as Commissaire 
f the National Treasury. It was secured by me in 
aris a few years ago, and I know of no more worthy 
esting place for it than in the Smith Museum of 
hemical History. 









Marston Tayitor Bocerr 
COLUMBIA UNIVERSITY 





It SCIENTIFIC EVENTS 


A BRITISH NATIONAL RADIUM FUND 


On April 16 the British Chancellor of the Ex- 
hequer announced that the government had under- 
ken to contribute out of public money towards the 
urchase of radium, on a basis of £1 for every £1 
therwise subseribed, up to a limit of £100,000. The 
rritish Medical Journal reports that a public appeal 
or £150,000 (making £250,000 in all) to form a “Na- 
onal Radium Fund” has now been set on foot by 
ders of the medical profession acting in concert 
ith laymen prominently associated with the work of 
spitals and cancer research. The purpose and scope 
t the fund were indicated in a letter published in the 
mes of April 29, over the signatures of Sir John 
‘ose Bradford, Lord Moynihan, Lady Barrett, Sir 
- Farquhar Buzzard, Lord Dawson of Penn, Dr. 
Robert A, Fleming, Lord Gorell, Sir Thomas Horder, 
rd Knutsford, Mr. J. P. Lockhart-Mummery, Sir 
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Ewen J. Maclean, Dr. J. M. H. MacLeod, Mr. Alex- 
ander Miles, Lord Reading, Sir Humphry Rolleston, 
Sir Arthur Stanley, Lord Stanmore, Sir StClair 
Thomson and Sir John Bland-Sutton. 

The money obtained in this way, together with that 
contributed by the government, is to be held by a 
body known as the National Radium Trustees, who 
will buy therewith and hold radium for use by an ad- 
ministrative body of experts known as the National 
Radium Commission. The trustees are being consti- 
tuted by the government in accordance with one of 
the recommendations made by the Radium Subcom- 
mittee of the Committee of Civil Research, but with 
two additional medical members to be nominated from 
their own number by the Radium Commission. The 
composition of the latter body has been modified so as 
to ensure adequate representation upon it of those 
familiar with the use of radium in medical practice, 
and its membership has been increased from nine to 
eleven. The commission will thus consist of a chair- 
man, appointed by the trustees; six members, ap- 
pointed by the trustees from a list of names drawn up 
by the titular heads of the medical profession, and 
four members nominated, respectively, by the Min- 
ister of Health, the Secretary of State for Scotland, 
the Medical Research Council and the Department of 
Scientific and Industrial Research. The general effect 
of these changes in the administrative framework of 
the scheme put forward by the Radium Subcommittee 
is summed up in the letter published on April 29: 
“The radium will be bought and held by a body of 
trustees which has the confidence alike of His Maj- 
esty’s government and the medical profession. It will 
be administered by a commission which will contain 
an effective majority of members representing the 
skilled and experienced workers on the staffs of the 
voluntary hospitals.” 

The nationai appeal for radium is being made con- 
jointly with a special appeal by King Edward’s Hos- 
pital Fund in aid of the hospitals in the metropolitan 
area as a thank-offerimg for the king’s recovery, the 
nucleus of the latter project being 100,000 guineas 
offered by an anonymous benefactor. Lord Donough- 
more is acting as treasurer of the combined appeals, 
and arrangements have been made by the King’s Fund 
so that contributions earmarked for the purchase of 
radium for the needs of the whole country will be 
applied to that purpose through the National Radium 
Fund. 


COOPERATION IN FISHERIES RESEARCH 


THE oceanographic laboratory at the Peabody Mu- 
seum of Yale University will undertake a research 
program in cooperation with the U. S. Bureau of 
Fisheries. According to this program, the Bingham 
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Oceanographic Laboratory, established by Harry 
Payne Bingham, Yale, 1910, of New York City, will 
take up the general study of the fishes found along 
the middle Atlantic coast of the United States. 
Albert E. Parr, assistant curator of zoology at Yale 
in charge of the Bingham Collection, will leave within 
a few days for Cape May, New Jersey, where the work 
will be concentrated and continued throughout the 
summer. Collections of fish eggs and larvae obtained 
by other expeditions of the Bureau of Fisheries within 
the region from Delaware Bay to Cape Cod will also 
be received for study at the oceanographic laboratory 
as a part of the general program. Mr. Parr writes: 


While the investigation of the very rich collections of 
‘tropical coral reef and deep-sea animals brought back 
from the three oceanographic expeditions conducted by 
Mr. Bingham, and now deposited in the Peabody Museum 
at Yale, is still being continued, this work has progressed 
so far that other problems can also be taken up. In a 
realization of the high scientific interest and great prac- 
tical value of the investigations carried on by the United 
- States Bureau of Fisheries, an offer of cooperation has 
been extended to that institution, and a research program 
has been developed. According to this program, the 
Bingham Oceanographic Laboratory will take over the 
general study of the spawning, hatching and early life 
history of the fishes found along the middle Atlantic coast 
of the United States. 

Of particular interest at the present time is the ques- 
tion of where the weakfish goes to spawn. In spite of the 
fact that this species is commercially most important and 
one of the commonest within the region, the exact nature 
of its spawning grounds and the conditions under which 
the new year classes of weakfish hatch and develop remain 
unknown. It is believed, however, that the spawning 
must take place mainly in inshore waters. The first prob- 
lem to be undertaken is a search for the spawning grounds 
of the weakfish and for this purpose the Bureau of Fish- 
eries will this summer put a boat and crew at.our dis- 
posal. The investigations, during the coming season, will 
be mainly concentrated in the region around Cape May, 
New Jersey, since practically every type of inshore waters 
is here accessible within cruising radius from a fixed base. 

In addition to the spawning of the weakfish, the spawn- 
ing grounds of the other species occurring in the region 
will also be studied as comprehensively as the collected 
material will permit, and the findings will be correlated, 
as far as possible, with the physical and chemical condi- 
tions of the sea, in an effort to contribute something to 
our understanding of the factors controlling the spawning 
and subsequent development of the various species. 


INFORMATION ON INTERNATIONAL CON- 
GRESSES TO BE HELD IN 1930 

Tue eouncil of the American Association for the 

Advancement of Science recently appointed a commit- 

tee to assemble information for the benefit of Amer- 

ican men and women of science planning to attend 
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international congresses outside the United State; 
1930. The committee consists of C. O. Applen 
G. H. Coons, F. H. Grindley, A. 8. Hitchcock (sg, 
tary) and A. G. McCall. 

The following information concerning several int. 
national congresses to be held in 1930 has reacheg the 
committee, though in some cases the data are not cy, 
plete: 


The Fifth International Botanical Congress meets y 
Cambridge, England, August 16 to 23, with excursioy 
during the following week. Secretaries, Dr. F. T. Brooks, 
31 Tenison Ave., Cambridge, England, and Dr. T, 7 
Chipp, Royal Botanic Gardens, Kew, England. 

The International Congress of Soil Science meets x 
Leningrad, U. 8. 8. R., June 10 to 20 (the dates are py. 
visional). American representative, Dr. A. G. Me(ull 
U. 8. Department of Agriculture, Washington, D. C. 

The World’s Fourth Poultry Congress to be held in the 
Crystal Palace, London, England, July 22 to 30. Chair. 
man of Subcommittee for United States is Mr. Hany 2, 
Lewis, East Greenwich, R. I. 

The Ninth International Horticultural Congress to lx 
held at London, England, August 7 to 15. America 
Pomological Society representative, W. T. Macoun, (a. 
tral Experimental Farm, Ottawa, Canada. 

The International Geodetic and Geophysical Union t 
be held at Stockholm, Sweden, August 17 to 25. Ser 
tary, Colonel H. S. L. Winterbotham, British War Offe,# 
8. W. 1, London, England. 

The Seventh International Congress of the History of 
Medicine to be held at Rome, Italy, September. Repr 
sentative in United States, Dr. Edward B. Krumbhau, 
School of Medicine, University of Pennsylvania, Phils 
delphia, Pa. 

The Ninth International Congress of Actuaries to 
held at Stockholm, Sweden, June 16 to 20. 

The International Exposition of Science, Applied S¢: 
ence and Industry to be held at Liége, Belgium, April t 
October. 

The Fifth International Congress of Aeronautics to lt 
held at The Hague, Netherlands, August. 

The Second Plenary World Power Conference to be held 
at Berlin, Germany, June. 

The International Exposition of Hygiene to be held # 
Dresden, Germany, May. 

The International Week of Therapeutic Light to 
held at Paris, France, July 22 to 27. 

The Fifth International Moral Educational Conferen¢ 
to be held at Paris, France, spring. 

The International Electrochemical Commission to 
held at Stockholm, Sweden. ; 

The World Engineering Congress to be held at Tob, 
Japan. Executive Secretary, Mauriee Holland, 29 We 
39th St., New York City. 

The International Congress on Malaria to be held # 


Algiers, Algeria, May. 


The committee would be glad to have the data «o™ 
pleted where lacking in the above announcements 





‘ould appreciate information on other international 
ongresses to be held in 1930. We wish to have the 
sate of the meeting and the address of the executive 
vgicer, preferably the American representative. 

The committee can not undertake to make arrange- 
nents for obtaining passage on steamers nor for other 
‘tails concerning travel. Those proposing to attend 
my of these congresses would do well to obtain reser- 
ations for passage at an early date, as the meetings 
wre mostly held during the peak of the summer ocean 
ravel. Prospective travelers may procure reserva- 
tions from the steamship companies or their agents or 
hey may procure them through one of the many 
avel agencies. 

The committee hopes to issue a more detailed state- 
pent next autumn. 

A. S. Hrrencock 

SMITHSONIAN INSTITUTION, 

WasuHineTon, D. C. 


SYMPOSIUM ON PHYSIOLOGY AND 
BIOCHEMISTRY 
TakinG advantage of the meeting in Boston of the 
International Physiological Congress, the University 
of Minnesota, through its medical school and the Mayo 
Foundation, will econduet a program in physiology and 
biochemistry between July 15 and August 15, 1929. 


rThe following foreign scholars will be present: 


Professor M. von Frey, professor of physiology and di- 
tector of the Physiological Institute, Wiirzburg, Germany. 
His work on the physiology of the special senses is in- 
ternationally recognized. 

Professor Otto Meyerhof, of the Kaiser-Wilhelm Insti- 
stute for Biology, Berlin, Germany. Dr. Meyerhof is noted 
in the field of general physiology and received (in com- 
pany with Hill, of London) the Nobel Prize for his work 
on muscle. 

Professor T. Thunberg, of the University of Lund, 
Sweden, investigator of vital oxidation phenomena, arti- 
ficial respiration and metabolism. 

Professor G. Anrep, lecturer in physiology, Cambridge, 
England. Dr. Anrep was associated with Professor 
Pavlov in Petrograd for several years and will lecture on 
conditioned reflexes. 

Professor E. Laquer, director of the pharmaco-thera- 
peutic laboratory of the University of Amsterdam, Hol- 
land. His researehes have been on sex hormones and re- 
lated problems, 

Professor Waldschmidt-Leitz, German Technical High 
School, Prague, Czecho-Slovakia. Until recently he was 
an associate of Professor Willstatter, in Munich, and his 
field is enzyme chemistry. 


Each guest seientist will deliver several lectures in 
English on subjects of his choice and in the field of 
his special research. Each will conduct one or more 
weekly seminars and have an office where he will be 
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available for consultation. The detailed program will 
be issued later. No fees will be charged. Credit for 
attendance by graduate students of this or other uni- 
versities will be in the discretion of their advisers. 
Staff members and students of medical schools, 
physicians, psychologists, biologists, chemists and all 
others are invited. Board and lodging at moderate 
rates will be available. Recreational facilities are 
abundant in Minneapolis and vicinity. Correspon- 
dence should be addressed to The Dean, Medical 
School, University of Minnesota, Minneapolis, Minn. 


ELECTIONS TO THE AMERICAN ACADEMY 
OF ARTS AND SCIENCES 


At the meeting of the American Academy of Arts 
and Sciences held in Boston, May 8, the annual elec- 
tion of fellows and of foreign honorary members was 
announced. 

The fellows elected in class I, mathematics, the 
physical sciences and engineering are: 


J. A. Beattie, assistant professor of physico-chemical 
research, Massachusetts Institute of Technology. 

C. J. Davisson, the Bell Telephone Laboratories, New 
York. 

A. ©. Hardy, associate professor of optics and pho- 
tography, Massachusetts Institute of Technology. 

Marston Morse, associate professor of mathematics, 
Harvard University. 

W. 8. Sims, Rear-Admiral U. 8S. N. (retired). In com- 
mand of U. S. naval forces in European waters during 
the World War. 

J. L. Walsh, assistant professor of mathematics, Har- 
vard University. 

A. E. Wells, professor of metallurgy, Harvard Uni- 
versity. 


Fellows in class II, the geological and biological 
sciences and medicine: 


J. B. Ayer, clinica] professor of neurology, Harvard 
University. 

Kirk Bryan, assistant professor 
Harvard University. 

L. R. Cleveland, assistant professor of protozoology 
(tropical medicine), Harvard University. 

Hallowell Davis, assistant professor of physiology and 
chairman of the board of tutors in the division of biol- 
ogy, Harvard University. 

J. H. Faull, professor of forest pathology, Harvard 
University. 

Joseph Grinnell, professor of zoology and director of 
the museum of vertebrate zoology, University of Cali- 
fornia. 

Leigh Hoadley, assistant professor of zoology, Harvard 
University. 

E. A. Locke, clinical professor of medicine, Harvard 
University. 

E. H. Wilson, keeper of the Arnold Arboretum, Har- 
vard University. 


of physiography, 
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The foreign honorary members elected in class I 
are: 


V. F. K. Bjerknes, professor of mechanics and mathe- 
matical physics, Oslo. 

J. N. Brénsted, professor of chemistry, Copenhagen. 
_ James Franck, professor of physics and director of the 
second physical institute, Gottingen. 

A. F. Joffé, director of the Réntgen Institute and the 
Physical-Technical Institute, Leningrad. 

Ludwig Prandtl, professor of applied mechanics, Gétt- 
ingen. 

Emil Probst, professor and director of the Concrete 
Laboratory, Karlsruhe. 

Willem de Sitter, professor of astronomy and assistant 
director of the Observatory, Leyden. 

Aurel Stodola, professor of machine construction, Tech- 
nische Hochschule, Ziirich. 

Hermann Weyl, professor of mathematics, Technische 
Hochschule, Ziirich. 

Heinrich Wieland, professor of chemistry, Munich. 


Foreign honorary members in class II: 


L. W. Collet, professor of geology and dean of the 
faculty of sciences, Geneva. 

Sir Robert Jones, Bart., F.R.C.S., director of ortho- 
pedic surgery, St. Thomas’s Hospital, Liverpool, presi- 
deut of the Association of Surgeons of Great Britain. 

Otto Renner, professor of botany and director of the 
Botanical Institute and Garden, Jena. 

‘Sir Arnold Theiler, K.C.M.G., distinguished for his 
work on protozoan parasites of domestic animals in South 
Africa. 





SCIENTIFIC NOTES AND NEWS 


A sprit has been introduced in the congress which 
proposes to authorize Dr. William S. Thayer and Dr. 
William H. Welch to accept such decorations, orders 
and medals as have been tendered them by foreign 
governments “in appreciation of services rendered.” 


Dr. Irvine Lanemurir, president of the American 
Chemical Society and associate director of the Re- 
search Laboratory of the General Electric Company, 
has been notified by the rector and senate of the 
Technische Hochsehule at Berlin-Charlottenburg that 
he has been awarded the diploma and honorary degree 
of “Doktor Ingenieur Ehrenhalber.” 


JOHN R. FREEMAN, consulting hydraulic engineer of 
Providence, R. I., has been awarded the title of honor- 
ary fellow of the Polytechnic Institute of Karlsruhe, 
Germany. 

ProressoR Witper D. Bancrort, of Cornell Uni- 
versity, has been elected an honorary member of the 
Polish Chemical Society. This honor was conferred 
during the recent tenth anniversary meeting of the 
society heid in Warsaw. 
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Dr. J. J. Seperwouim, director of the Geologic 
Survey of Finland, received the honorary degre 
doctor of laws at Queen’s University, Kingston, (a), 
ada, at the spring convocation. Dr. Sederholm gy. 
ered the Miller Memorial Lectures at Queen’s Uniyy. 
sity during January and February. 


At the medal meeting of the Franklin Institute 
Philadelphia on May 15, John F. Peters, consulting 
engineer of the Westinghouse Electric and Manuty. 
turing Company, was awarded the Longstreth medy 
for the invention of the “klydonograph”—a device fg 
recording the effect of lightning as it strikes a traps. 
mission line. 


Dr. AmM&DEE GRANGER, head of the department of 
radiology of the graduate school of medicine of 1}. 
lane University of Louisiana and director of ti 
Réntgen ray department of Charity Hospital, Ney 
Orleans, has been awarded the gold Palmes Univer. 
sitaires by the French government for his work in 
radiology. The decoration was presented on April 
25 by the French consul general in New Orleans, 
Maurice de Simonin. France awarded the silve 
Palmes Universitaires to Dr. Granger in 1921. He 
was awarded the gold medal of the Radiological So- 
ciety of North America in 1926. 


A LUNCHEON marking the eightieth birthday of Dr. 
Charles E. Munroe, chief explosives chemist of the 
U. S. Bureau of Mines, was given by his fellow men- 
bers of the bureau and a few close friends at the 
Cosmos Club, Washington, D. C., on May 23. A 
feature was the presentation to Dr. Munroe of 4 
bronze medal bearing his portrait, the outlines of 
which were literally blown into the metal by means 
of the “Munroe effect.” This is a phenomenon iis 
covered by Dr. Munroe, which permits the repr 
duction of drawings and designs upon metal througi 
the detonation against the metal of an explosive up 
the surface of which the design has been impressl 
as from a zine etching. O. P. Hood, acting director 
of the Bureau of Mines, presided and presented the 
medal. Other speakers were Dr. Henry 8. Was 
ington, of the Geophysical Laboratory; N. 8. Green 
felder, editor of The Explosives Engineer ; Dr. Charles 
L. Parsons, secretary of the American Chemical 50 
ciety, and G. St. J. Perrott, supervising engineer of 
the Pittsburgh Experiment Station of the Bureau of 
Mines. 


Tue eighteenth annual Willard Gibbs gold medal 
of the Chicago section of the American Chemical 5o 
ciety was presented to Dr. Claude Silbert Hudson, 
chief of the division of chemistry of the hygienic ls) 
oratory of the U. S. Public Health Service, for his 
researches in the chemistry of sugars, which have ™ 
sulted in findings of importance to pure science, met 
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ine and industry, at a reception and dinner given at 
1 Palmer House on May 24. Professor William 
oyd Evans, of the Ohio State University, made the 
pa presentation. Three months ago, in New York, 
,, Hudson presented the Nichols medal of the New 
or section to Professor Evans for his studies of the 
sugar molecule. Dr. B. B. Freud, of the Armour In- 
titute, chairman of the Chicago section of the Amer- 
can Chemical Society, presided. The speakers in- 
Inded Dr. Evans, Dr. Hudson, Dr. Walter D. Scott, 
president of Northwestern University; Dr. Gordon J. 
ing, dean of the graduate school of the University 
of Chicago; Professor Joseph H. Mathews, head of 
he department of chemistry of the University of Wis- 
konsin, and H. Bundesen, coroner, City of Chicago. 















Proressor A. P. CARMAN retires this year as head 
of the department of physics of the University of Llli- 
"Mois, after thirty-three years of service. On May 18 
he was honored by a banquet given by his associates 
physies. Professor Henry Crew delivered an ad- 
iress on “Some Recollections, 1879-1929.” President 
Kinley spoke on “Recognition.” A testimonial book- 
let, signed by one hundred and sixty past and present 
students and members of the faculty, was presented to 
Professor Carman. 













Dr. EpowarpD WILLIAM NELSON, principal biologist 


‘ of the Bureau of Biological Survey, naturalist and 
he author, was retired at his own request on May 8 from 
"I he Bureau of Biological Survey with which he- had 
tt con connected for nearly forty years and of which he 
7 chief in the period 1916-1927. Dr. Nelson began 
. service in the federal government more than fifty 
, ears ago. 

. Accorpina to a note in Nature, Mr. Frederick 
“ Chapman, paleontologist to the National Museum, 


, fae “lbourne, has retired from the state service, and the 
National Museum Committee has passed a resolution 
j Mm ording appreciation of the services rendered by 
» gin since his appointment in 1902. 


¢ THE officers of the Society of Chemical Industry 
: Meelected for the coming year at the May 3 meeting are 
- Hees follows: chairman, Charles A. Lunn; secretary, 
Foster Dee Snell; treasurer, F. C. R. Hemingway; 
lew members of the executive committee: James G. 
Vail, Allen Rogers, Donald Cable, L. C. Dreyfahl 
and G. Edwin White. 


Grants made by the Committee on Scientific Re- 
| earch of the American Medical Association, of which 
Dr. Ludvig Hektoen is chairman, include grants for 
$500 for a study of the réle of the toxin of B. welchii 
in the toxemia of intestinal obstruction, the work to be 
carried on by Dr. Herbert F. Thurston in the Indiana 
University School of Medicine, and Dr. H. Jensen, of 
the department of pharmacology of the Johns Hep- 
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kins Medical School, to continue the chemical and 
pharmacological study of toad poisons. 


Proressor S. C. Linn, of the University of Minne- 
sota, has been elected to succeed Professor G. N. 
Lewis as a member of the board of editors of the 
“Seientifie Monographs” of the American Chemical 
Society. 

Evsrivge C. Jacoss, professor of geology at the 
University of Vermont, has been appointed geologist 
to the U. S. Engineer Corps’ flood control investi- 
gation in western Vermont. 


G. A. Mecxsrroru, who has been employed during 
the past three years as pathologist for the Lllinois 
State Department of Agriculture, has accepted the 
position of assistant state pathologist with the South 
Carolina State Crop Pest Commission at Clemson 
College, South Carolina. Mr. John W. Miller suc- 
ceeds Mr. Meckstroth and is in charge of the water- 
melon wilt investigations being carried on by the 
Illinois State Department of Agriculture. 


C. A. Ropert Lunpin, for many years with Alvan 
Clark and Sons, telescope makers, has severed his 
connections with that firm. Mr. Lundin will continue 
the making of astronomical telescopes. 


ProressoR Max Meyer, who has leave of absence 
from the University of Missouri, will spend the year 
in research at the Central Institute for the Deaf at 
St. Louis. 


Proressor E. C. FRANKLIN, accompanied by Mrs. 
Franklin, has sailed to attend the meeting of the 
British Association for the Advancement of Science 
to be held in South Africa in July. 


Dr. Curtis F. Marsout, chief of the soil survey of 
the Bureau of Chemistry and Soils, U. S. Department 
of Agriculture, sailed from New York on May 9 for 
Danzig, where as chairman of the International Com- 
mission on Genesis, Classification, Morphology and 
Mapping of Soils he will preside at the sessions of 
soil scientists from all parts of Europe. The commis- 
sion met from May 20 to 25 to receive reports of 
progress in the mapping and classification of soils and 
to prepare the program for the triennial meeting of 
the International Soil Congress to be held in Lenin- 
grad, Russia, in the summer of 1930. 


Dr. J. M. ALDRICH, associate curator of the division 
of insects of the U. S. National Museum, left New 
York on May 15 for London, where he will spend 
some weeks in the study of muscoid types in the Brit- 
ish Museum. At the conclusion of this work he will 
proceed to northern Norway and Sweden on a collect- 
ing expedition, the object being to obtain Northern 
European insects, especially Diptera, for comparison 
with similar forms occurring in the northern part of 
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North America. While in Europe, Dr. Aldrich will 
also visit museums for the purpose of examining 
types of muscoid Diptera. He expects to return about 
August 20. 


Vernon Battey, field naturalist of the Bureau of 
Biological Survey, left Washington in April for Ari- 
zona to make studies of the wild life in the region of 
the Grand Canyon of the Colorado, in cooperation 
with the National Park Service, the Carnegie Institu- 
tion of Washington and the United States Forest 
Service. On the way there he examined a number of 
caves in Kentucky, with special reference to the use 
of them by bats as hibernating places. This is the 
initial step in a survey of the animal life of Mam- 
moth Cave and other caves of the region, undertaken 
at the request of and in cooperation with the Ken- 
tucky Geological Survey. Mr. Bailey also stopped at 
the Carlsbad Caverns, New Mexico, to study the rate 
of deposition of guano since his last visit. 


F. FERNANDEZ-Garci4, director of the Insular Ex- 
periment Station of Porto Rico, has sailed for Java 
to attend the meeting of the International Association 
of Sugar Cane Technologists. Dr. Melville T. Cook, 
vice-director, will be in charge of the station during 


his absence. 


Dr. Ropert CUNNINGHAM MILLER, of the depart- 
ment of zoology of the University of Washington, 
has been granted a leave of absence to accept ap- 
pointment as visiting professor of biology in Lingnan 
University, Canton, China, for a two year term. He 
will sail from Seattle about August 1. 


ComMANDER N. H. Heck, of the U. S. Coast and 
Geodetic Survey, addressed a meeting of the Sigma 
Xi Alumni Association of the University of Pitts- 
burgh on May 20, on “The Scientific Attack on the 
Earthquake Problem.” 


THe Herbert Spencer lecture was delivered at the 
University of Oxford on May 15 by Dr. Charles 8S. 
Myers, under the title of “Psychological Conceptions 
in other Seiences.” 


THe Bakerian Lecture of the Royal Society will be 
given by Professor E. A. Milne, Rouse Ball professor 
of mathematics in the University of Oxford, on June 
6, the title being “The Structure and Opacity of a 
Stellar Atmosphere.” 


Tue first Pedler Lecture of the British Chemical 
Society will be given by Professor W. H. Perkin, 
Waynflete professor of chemistry in the University of 
Oxford, on May 30 on “The Early History of the 
Synthesis of Closed Carbon Chains.” 


Carey V. Hopeson, assistant chief of the division 
of geodesy of the U. S. Coast and Geodetic Survey, 
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was drowned with his son on May 19 when a suddey 
storm descended on Chesapeake Bay where they wer 
in a canoe. Dr. Hodgson was in his fiftieth year 


Dr. Garrerr P. Serviss, author of popular Scien. 
tifie articles and books, died on May 24 at the age of 
seventy-eight years. 


WE learn from Nature that Sir George Syme, preg, 
dent of the College of Surgeons of Australasia, hy 
died at the age of sixty-nine years. Dr. F.C. Maj 
den, dean of the faculty of medicine of Egyptian [jj. 
versity, Cairo, an authority on bilharziosis and schjs. 
tosomiasis, died on April 27, aged fifty-six years, 


Dr. Lupwig Wirrmack, honorary professor of 
botany in the University of Berlin, has died at th 
age;of eighty-nine years. 


Dr. AuGust von Scumupt, formerly director of the 
meteorological-geophysical section of the Wiirtten. 
berg State Statistical Burean at Stuttgart, died 
March 21, aged eighty-nine years. 


By the will of the late George Augustus Peabody, 
the sum of $100,000 is left to the Peabody Museu, 
at Salem, Massachusetts, to be added to the perm. 
nent fund. 


Messrs. ParKE, Davis AND COMPANY have co- 
tributed $1,500 to pay for an assistant to work fora 
year in the laboratory of the department of pharm. 
cology at Dalhousie University on the influence of the 
separated pituitary bodies on the renal function of 
the fowl. 


Wits the addition of the $100,000 gift by th 
Society of Naval Architects and Marine Engineers t0 
the proposed endowment fund of $5,000,000 which the 
Engineering Foundation is attempting to raise, the 
total has been brought to $720,000, according tos 
statement made by Alfred D. Flinn, director of tl 
foundation. The sum of $50,000 has been received 
from James H. McGraw, chairman of the Me(Grav- 
Hill Publishing Company, toward the $2,000,000 
needed for the Engineering Societies Library. [lt 
amount raised for the library stands at $200,000. 


THE Berlin correspondent of the London Times 
ports that the municipality of Berlin has been vey 
unfortunate in the handling of the city’s propos 
gift of a house or a building site to Professor Hinstell 
on the oceasion of his fiftieth birthday. After p™ 
senting him with the life tenancy of a house # 
Kladow, which, it turned out, was not vacant for a. 
other five years, the municipality offered him 4 build 
ing plot at Caputh, south of Potsdam, with which he 
declared himself satisfied. The motion for the 
propriation of the 20,000 Marks required for the 
purchase of the land was placed before the Municipal 
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ouncil, but its passage was obstructed by the Na- 
‘onalist group, apparently for no other reason than 
cial prejudice. It is stated in the press that, owing 
» the repeated hitches, especially the latest, such 
pleasure as the gift might have given Professor Ein- 
tein has evaporated, and that he has written to the 
hief burgomaster asking him to take no more trouble 


wver the matter. In this letter Professor Einstein is 


said to have remarked that life was too short and the 
fair of bis birthday gift had lasted too long for him 
» feel able to accept it. The municipality has ex- 
pressed the hope that as a result of recent conversa- 
tions there is some chance of a satisfactory settlement. 


Iv honor of Thomas A. Edison and in commemora- 
tion of the fiftieth anniversary of his incandescent 
lamp, the General Electric Company has announced 
that an Edison Fellowship for Research in the Gen- 
eral Electric Research Laboratory has been estab- 
lished. Its object is to help to determine the fitness of 
the person for industrial or scientific research by ar- 
ranging for a year’s research in that laboratory. The 
fellowship carries a grant of $3,600. The selection 
from applicants will be made by a committee of Na- 
tional Research Council with the advice of the director 
of research of the General Electric Company. The 
committee includes Dr. George K. Burgess, director 
of the Y. S. Bureau of Standards and chairman of the 
National Researeh Council, chairman of the commit- 
tee; Dayton C. Miller, professor of physics of the 
Case School of Applied Science and chairman of the 
division of physical sciences of the National Research 
Council; James E. Mills, chief of the research divi- 
sion of Edgewood Arsenal and chairman of the divi- 
sion of chemistry of the National Research Council, 
and A. E. Kennelly, professor of electrical engineer- 
ing at Harvard University. Dr. Willis R. Whitney, 
vice-president and director of the research laboratory 
of the General Electric Company, represents that 
company. 

TE New York State Geological Association held its 


fifth annual field meet on May 17 and 18, at Gouver- 
neur, N. Y. A total of 150 geologists from ten uni- 


@ ‘rsities and colleges and the New York State Museum 


The field work the first day was de- 


Were present. 


s Voted to problems of the Precambrian and included 


visits to marble quarries, and hematite and pyrite de- 
posits. On Saturday field work was continued. In- 
spection was made of the subsurface workings of tale 
and zine mines. At the dinner on Friday evening, Mr. 
Chris A. Hartnagel, president of the association, pre- 
sided. The Gouverneur quarry and mining operators 
Vere among the guests. Mr. Brown, of the New Jer- 
‘ey Zine Company, spoke about the Edwards District. 
Mr. D. H. Newland, Dr. H. Ries, Dr. N. C. Dale, Dr. 
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A. F. Buddington, Dr. O. D. von Englen and others 
reviewed the geology of the Gouverneur region. Pro- 
fessor Edward S. C. Smith, of Union College, was 
elected president. It was decided to meet next spring 
at Union College, Schenectady, N. Y. 


THE seventh annual meeting of the Virginia Acad- 
emy of Science was held with Staunton Military 
Academy, Virginia, on May 10 and 11. Sixty-five 
papers were presented, distributed among the differ- 
ent sections as follows: Section of astronomy, mathe- 
maties and physies, 18; section of biology, 13; section 
of geology, 9; section of psychology and education, 8; 
section of chemistry, 10; section of bacteriology, 7. 
The following resolutions were adopted: (1) That the 
Virginia Academy of Seience protests against a 
higher duty on scientific apparatus and urges the res- 
toration of the former privilege of duty-free importa- 
tion on scientific supplies for educational and research 
institutions. (2) The calling of an international con- 
ference, to be participated in by the United States, to 
consider the calendar question without being com- 
mitted to any special principle of revision. The an- 
nual research prize of $50 was awarded to Mr. J. C. 
Street, a graduate student in physies at the University 
of Virginia, whose topic was “The Time Lag of the 
Spark Discharge.” The following officers were elected 
for the coming year: President, Dr. Garnett Ryland, 
professor of chemistry, University of Richmond, Rich- 
mond, Va.; secretary, Dr. E. C. L. Miller, Medical 
College of Virginia, Richmond, Va.; councilor, Dr. L. 
R. Geissler, professor of psychology, Randolph-Macon 
Woman’s College, Lynchburg, Va. The next meeting 
will be held with Randolph-Macon Woman’s College, 
Lynchburg, Va., May, 1930. 


THE twenty-third annual convention of the Illumi- 
nating Engineering Society-is to be held at the Belle- 
vue-Stratford Hotel, Philadelphia, from September 
24 to 27, inclusive, according to an announcement 
from the headquarters of the society, 29 West 39th 
Street, New York City. Papers to be presented at 
the convention will constitute a summary of the prog- 
ress made in the art and science of lighting during 
the past year. One entire session of the Philadelphia 
meeting will be devoted to the observance of Light’s 
Golden Jubilee, commemorating the fiftieth anniver- 
sary celebration of the invention of the incandescent 
lamp by Thomas A. Edison. Appropriate exercises 
and papers by well-known speakers will be featured. 
Other business sessions of particular interest to illu- 
minating engineers will be held, including a session 
for central-station lighting service engineers, another 
devoted to natural lighting and others featuring !ab- 
oratory, lighting practice and technical subjects. The 
entertainment program will include a visit to the 
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Longwood estate of Mr. Pierre S. duPont and a dis- 
play of the electric fountain, which is said to be the 
most beautiful illuminated water display in the world. 


THE second meeting of the International Society 
for the Investigation of Sex will be held in the House 
of the British Medical Association, Tavistock Square, 
London, from August 3 to 9, 1930. It may be as- 
sumed that, as was the case in Berlin, the papers pre- 
sented for discussion will fall into the following 
groups: biology; physiology, pathology and thera- 
peutics; psychology, pedagogy, ethics, esthetics, re- 
ligion; demography, statistics, social and racial 
hygiene; sociology, ethnology and folk-lore. All the 
arrangements are in the hands of Professor F. A. E. 
Crew, The University, West Mains Road, Edinburgh, 
to whom all those who are interested are requested to 
write. 

THE ninth summer session of the American School 
ot Prehistorie Research will open in London on July 
1, under the direction of Dr. George Grant MacCurdy, 
of Yale University. The greater part of the summer 
will be spent on the continent, especially in France, 
where excavation will be carried on. Professor and 
Mrs. MacCurdy will sail from New York on June 15. 


THE centenary celebration meeting of the Zoolog- 
ical Society of London was held on April 9 in Uni- 
versity College, and was attended by representatives 
of scientifie bodies from Great Britain, America and 
Europe. According to the London Times the Duke 
of Bedford, the president, gave an outline of the 
history of the society since it came into existence in 
1826, three years before it received its charter. The 
first piece of ground rented was about five acres in 
extent, where the clock tower now stands. That had 
now grown to 35 acres and the society had acquired 
an estate of 500 acres in Bedfordshire, where a larger 
and freer zoological park could be developed. In 1831 
King William IV, having given the society all the 
animals in the menagerie at Windsor, became patron 
of the society. In the first year after the war the 
number of visitors to the zoo was a million and a half; 
last year the number was nearly two and a quarter 
millions, and the society had over 8,000 fellows. Dr. 
Chalmers Mitchell, the secretary, pointed out that the 
society was a scientific body founded by scientific men 
for defined scientific objects, and said the centenary 
congratulations received from learned bodies all over 
the world would not have come to them if they were 
merely exhibitors of living animals, however attractive 
and educational their exhibition might be. 


THE Pacific Division of the American Association 
for the Advancement of Science, which is to hold its 
thirteenth annual meeting at the University of Cali- 
fornia in Berkeley, June 19 to 22, will offer a prize 
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of $100 for the most important scientific contribs, 
reported by a resident of the Pacifie Division tery, 
at that time. The committee on award which y 
judge the contributions reported has been appoini, 
The members are: Dr. Robert Aitken, associate ¢ 
rector of Lick Observatory, for mathematics , 
astronomy; Dr. I. S. Bowen, of the California }, 
stitute of Technology, for physies; Dr. Joel H, Hijj, 
brand, of the University of California, for chemistry 
Dr. Herman A. Spoehr, of Carnegie Institution, fy 
botany, and Dr. Charles A. Kofoid, of the Univers 
of California, for zoology. The reports submits 
need not be the work of members of the Associati 
for the Advancement of Science. They should rp 
sent noteworthy contributions to science, founded uy 
work already accomplished. They may be in »; 
summaries of investigations, the results of which hay 
been recently published. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


Tue new laboratory of chemistry at Colgate Uh 
versity, which will be built at a cost of $400,000 wit 
funds provided by the will of the late Mary Evel; 
Colgate will be named for Dr. Joseph F. MeGregon 
who was for forty-four years head of the departma 


By the will of the late Emily C. Butler, of Sea 
dale, N. Y., New York University and Union Theolog 
ical Seminary share the residuary estate, each rece 
ing $233,109. In addition, the university receives l¢ 
acies ameunting to $500,000, and the seminary 
$150,000 legacy. 


Proressor ParKER Haywarp Daacert, head of 
department of electrical engineering at the Universi} 
of North Carolina, has been appointed dean of the « 
gineering school of Rutgers University. Profes# 
Deggett will succeed Professor Edward H. Rockve 
resigned. 


Proressor Ricnarp G. Duxes, head of the dept 
ment of applied mechanics, has been appointed de 
of the newly established graduate school of Purit 
University. 


At a recent meeting of the board of regents of . 
University of Nebraska action was taken establis! 3 
a department of geography as a coordinate unit 1 
the college of arts and sciences, and Dr. Nels ‘ 
Bengtson was made chairman of the newly created ( 
partment. The department also gives courses whi 
are included in the college of business administrati 
teachers college and the agricultural college. 

THE department of physics of the University ' 


California announces the following changes in its S# 
for the year 1929-30: Dr. Frederick S. Brackett ™ 
















resigned as associate professor of physics to accept 
an appointment at the Smithsonian Institution. Dr. 
Francis A. Jenkins, of New York University, has ac- 
cepted a position as assistant professor of physics. 
As has already been noted here, Dr. Leonard B. Loeb 
has been promoted from an associate professorship to 
a professorship of physics. 


ibu He 








Dr. Cure StruTHERS HAMILTON, associate pro- 
fessor of chemistry at Northwestern University, has 
been appointed to a professorship in the department 
of chemistry of the University of Nebraska. 







Dr. D. G. STEELE, of Yale University, has been ap- 
pointed assistant professor of genetics in the resident 
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| une teaching division and assistant geneticist in the ex- 
| periment station division of the Connecticut Agricul- 
» bay tural College. 


Dr. CrypE A. Matorr, of Indiana University, has 
been appointed professor of geology at Williams Col- 
lege. 


Dr. JuLIA M. Surpman, of the University of Ten- 
nessee, and Professor Leland S. Paine, of the Texas 
Agricultural College, are visiting lecturers who will 
give courses in geography in the summer session of 
the University of Nebraska, which opens on June 10 
and lasts nine weeks. 


Dr. JAN ScHILT, research assistant at the Yale Ob- 
servatory, has been promoted to be an assistant pro- 
fessor. 





CelT 
leg 
y DISCUSSION 


REMARKS ON UNCERTAINTY 
PRINCIPLES 


Since the publication of Heisenberg’s paper’ on 
the “anschaulichen Inhalt” of quantum mechanics, 
discussions of the fundamental limitations on the ac- 
curacy of physical measurements have been much in 
the foreground. According to Heisenberg, the quan- 
tum mechanies implies that it is impossible to measure 
simultaneous values of a coordinate and its conjugate 
momentum with unlimited precision. Instead, if Ap 
be the estimated error or uncertainty in a momentum 
and Aq that in the associated coordinate one must 
have the inequality, 








h 
ApAq > on (1) 


This inequality has come to be known quite generally 
. as Heisenberg’s uncertainty relation. 

In diseussions on this subject it is essential to dis- 
tinguish two standpoints. One is the analysis of pro- 
posed experiments, whether realizable or ideal, by 
which it is proposed to make measurements. The 





1927. 


1W. Heisenberg, Zeits. fiir Physik, 43: 172. 
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other is that of the relation of the uncertainty prin- 
ciples to the laws of quantum mechanics as now for- 
mulated. It is only the second standpoint which is 
considered here. 

The origin of the uncertainty relation (1) for p and 
q lies in the fact that the operators which represent 
p and q do not commute. Therefore one is tempted 
to suppose that such an uncertainty relation may be 
true for any two quantities whose operators do not 
commute. Such, however, is not the case. These re- 
marks establish by means of specific examples the 
truth of the following statements: 

(a) The fact that the operators corresponding to 
two physical quantities, A and B, do not commute 
does not imply the existence of an uncertainty rela- 
tion of the form of (1), namely, that the product of 
the two uncertainties must be greater than or equal 
to some lower limit. 

(b) Even if A and B do not commute, there may be 
exceptional values of A and B which may be both 
known simultaneously with no uncertainty. 

(c) There may exist a limited class of states of the 
system, with regard to which A and B do commute, 
but in which nevertheless the two quantities A and B 
ean not be known with unlimited precision. 

The relation of the uncertainty principle to the 
quantum mechanics may be formulated as follows. 
The configuration of a dynamical system of n degrees 
of freedom is specified by n spatial coordinates, as in 
classical mechanics. There may appear new coordi- 
nates which do not have elassical analogs like the 
electron spin or the permutation variables but these 
will be left out of account. The particular state of 
the dynamical system at any instant is then specified 
by giving a function 9(x, - - - x, t) which has the 
property that o9dt, where dt is the volume element 
of the configuration space, is the probability that the 
system be found at the instant, t, with its configura- 
tion lying in the volume element dt of the configura- 
tion space which surrounds the point, x, - - - X,. 

Corresponding to each physical quantity there is a 
linear operator, which when applied to 9 gives an- 
other function of the coordinates, x, --- x,. Let A 
be a physical quantity and at the same time A may 
stand for the operator which represents A. Then 


f gAgdr 


represents the mean or expected value of A? in this 
state of the system characterized by 9. The integra- 
tion is over the entire configuration space. Similarly, 


SpA rode 


represents the mean or expected value of A? in this 


state of the system. 
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We shall define the uncertainty in the value of A 
associated with this state by the equation, 


(AA)?= f pAtgdr— ( fpAgdr )? (2) 


where AA is written for the uncertainty in A. This 
evidently corresponds with the classical definition 
of the uncertainty as the square root of the mean of 
the square of the deviation from the mean. One ob- 
serves that if 9 is such that Ag=ag, where a is an 
ordinary arithmetical number, then AA vanishes. In 
such a case the value of A is precisely a. For ex- 
ample, if A is really the Hamiltonian function and 9 
is one of the solutions of Schrédinger’s equation for 
the system, one has the proof that the Schrédinger 
wave functions correspond to states of the system in 
which the total energy has precisely one of the allowed 
values of the energy.? 

The examples illustrating propositions (a), (b) and 
(c) are afforded by considering the different com- 
ponents of angular momentum of a particle about the 
origin. These will be denoted by M,, M, and M,. As 
is well known, the operators corresponding to these 
three quantities do not commute with each other, the 
operators being, 

h 0 re) 
M.= 35 (%H=-*3 (3) 
the other two being given by cyclic permutation of x, 
y and z. These operators satisfy the following com- 
mutation rules, 


(4) 


h 
M,M, - M,M, = 55M, 


and two others given by cyclic permutation of x, y 
and z. F 
As to (a), we observe that the operator for M?, 
where 
M? = M*, + M’, + M,, 


commutes with the operator for any component, M,, 
M, or M,. If we consider in particular states where 


9 is of the form 

@ = R(r)eimd Pm, (cos 6), (5) 
where R(r) is any function of r, and the z axis is the 
pole of the spherical polar coordinate system, it may 


be readily verified that such states correspond to pre- 
cise values for M? and M, given by 


hy h 
M?=1(1+1) (+) and M,=m>- 


If one compute the value of AM«x or AM, for such 
states it turns out to be equal to 


(AM)? = (AM,)? = 4 [1(1+1) - m’). (6) 


2 This formulation corresponds to that of Weyl, ‘‘ Grup- 
pentheorie und Quantenmechanik,’’ Leipzig, 1928, p. 67. 
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This is finite for finite values of 1 and m. Therefoy, 
we have here a class of states of the particle in Which, 
since AM, is zero, the product of the uncertainties jy 
AM, and AM, is zero, in spite of the fact that the 
operators M, and M, do not commute. Hence the 
truth of (a). 

As to (b), we notice that if 


g = R(r) 
this corresponds to the precise values, 


M,=0, 


(independent of @ and g) 


M,=0, M,=0, 


with no uncertainty in any of them. Hence the truth 
of (b). 

As to (c), we observe that if we deal with the class 
of states in which M, is known to have the value zero 
precisely, then from the commutation rule (4), ap- 
plied to any @ of this class, the operator M,M, gives 
the same result as M,M,. But nevertheless the u- 
certainty in neither M, nor M, is zero in such a state. 
The 9 functions for this class of states are evidently 
of the type of (5) with m set equal to zero, so the 
preceding calculation of AM, and AM, given in (6) 
applies here. Hence the truth of (c). 

It would appear, therefore, that a general uncer- 
tainty principle is not simply to be formulated in 
terms of the commutativity or lack of commutativity 
of the operators associated with A and B, as is usu- 
ally implied in discussions on this subject. What the 
exact criteria may be, we are not prepared to state. 

Although largely of a negative character, these re- 
marks have considerably clarified the situation for 
me. In working them out, I have derived much bene- 
fit from stimulating conversations with my colleagues, 
especially Drs. J. E. Mack, E. C. G. Stueckelberg, G. 
P. Harnwell and H. P. Robertson. 

E. U. Conpon 

PALMER PHYSICAL LABORATORY, 

PRINCETON, N. J., 
May 10, 1929 


HONORARY DEGREES AND A SUGGESTED 
OPPORTUNITY 

BzFoRE many moons in American universities will 
come the harvesting time of the four years’ crop of 
A.B.’s, B.S.’s and other varieties of B’s less well 
known. At the same time will come to maturity the 
smaller crop of Ph.D.’s and D.S.’s which have had 
a somewhat longer ripening period under the watch- 
ful care of the academic gardeners. These exhibits are 
deservedly of much local interest, but it is the excep- 
tional specimens, the men with honorary degrees, who 
as the big pumpkins of the harvest festival attract 
most attention and gain the front page of our news- 
papers. It may not be amiss, in the interest of 
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academic gardening and crop improvement, to discuss 

for a moment the blue ribbons, in the form of hon- 
orary degrees, which along with marriage licenses 
reach their peak in the month of June. 

The character of the doctorate taken in course is 
fairly well defined. It is like the “Sunkist” trade- 
mark stamped on oranges and is presumed to denote 
a certain superiority in quality and at the same time 
suggests uniformity in grade. It is given as an indi- 
eation of the reeipient’s ability to think and carry on 
constructive work independently, as judged largely 
by his thesis work under guidance. The test is not a 
perfect one since research under guidance may con- 
sist merely in working out the ideas suggested by the 
guider. The best proof, as of a pudding, would be 
an actual test of the finished product, i.e., the per- 
formance record shown by independent work after 
weaning from alma mater. Such an ideal test is ob- 
viously impractical as a uniform procedure under 
present methods of mass production. 

The honorary degree, in distinction from the doc- 
torate in course, appears to have a more varied func- 
tion than the stamp on the orange. Judging from ap- 
pearances, honorary degrees are given in no small 
measure to lend honor and dignity to commencement 
exercises. When the presiding officer drapes the 
doctor’s silken hood around the neck of a president 
of the United States and says, “Sir, in bestowing 
upon you this honorary degree, the university honors 
herself more than she honors you,” he probably tells 
the truth. The university has not discovered the 
recipient’s seholastie attainments and constructive 

service to humanity and, by bestowal of an honorary 
degree, brought them from relative obscurity to pub- 
lie recognition. Rather, in the instance mentioned, 
public recognition has come first and the university 
finally concludes that the public is right and that the 
president of the United States is a great man and 
should be designated as such by an honorary degree— 
if he ean be induced to take the time to come and get 
it. Of course the example suggested is an extreme 
one. We have only one president of the United States 
at a time, and it would be physically impossible for 
him to receive personally in the single month of June 
all the degrees that universities would be willing to 
bestow upon him even if he made use of air trans- 
portation. And if he did, would we think any more 
of him or would it become any easier for him to obtain 
increased opportunities for the exercise of his peculiar 
talents in service to mankind? 

In contrast to presidents we may take a hypotheti- 
al example from the opposite extreme. The recipient 
of the honorary degree is an assistant professor in a 
small institution. Despite his load of teaching he has 
managed to earry on research of a high order and 
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has to his credit publications which in quality and 
quantity are above the average of those from one 
obtaining a doctorate in course. Among men of his 
particular profession his standing as an investigator 
is secure, but in his own institution his research 
activities have not materially heightened his standing 
with the administration. For some reason, he never 
went through the doctorate mill, and without the brand 
of D.S. or Ph.D. he has found advancement difficult 
in his own college. Negotiations were once well under 
way regarding a position in another institution where 
greater opportunities for research would have been 
possible, but the negotiations abruptly ceased when it 
was learned that the man did not have a doctor’s 
degree. He was the type wanted for the position 
but unfortunately a blanket ruling called for a man 
with a doctor’s degree. Realizing the handicap under 
which he was laboring, he had about decided to dis- 
continue his investigations for a year or for so long 
as would be necessary to satisfy the residence and 
course requirements of a reputable university where 
he could matriculate and work for his doctorate. He 
had hesitated, however, on account of the expense 
and the serious interruption to his research which 
such a change would involve. Finally a specialist in 


-his particular line of work who had known of the 


circumstances just related happened to be acting 
president of a university during the spring semester 
and smuggled in our hypothetical friend among the 
national celebrities who were honoring and being 
honored with honorary degrees. 

The two examples given, while admittedly extremes 
and representative of only small groups, are based 
on actual instances probably familiar to all. They 
may serve as an introduction to a brief discussion of 
some of the functions of awards and honors. Formal 
recognition of constructive accomplishment rightly 
affords the recipient the satisfaction of knowing that 
his efforts have been successful. Honorary degrees 
to those who have made eminent contributions to 
knowledge and the welfare of humanity are especially 
fitting in a democracy in which orders of nobility 
ean not be distributed by the crown. There is proba- 
bly less cause for criticism of our system than of 
nobility. Some might wish that honorary degrees, in 
eases in which gratitude on the part of the university 
for material benefits received was a major cause for 
the award, might be distinguished by a special desig- 
nation such as D.Dn. (Doctor of Donations). In 
the rare instances, however, in which such criticisms 
might be justified, the donations are effective in pro- 
moting education and research rather than being a 
price paid to the treasure chest of the political party 
in power, as is said at times to be the condition in 
monarchies. 
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Another aspect of the problem of honors and 
awards is their relation to the present campaign 
throughout the country for increased research activ- 
ity. It seems probable that research output can be 
fostered more by early recognition and advancement 
of exceptional individuals than by attempts to raise 
the general average. While honors are a fitting 
recognition of a life spent in original and constructive 
contributions to knowledge, such recognition fails of 
its greatest value if delayed until the recipient has 
already reached an age or position in which such 
recognition no longer tends to enhance his opportuni- 
ties for greater employment of his talents. Recogni- 
tion of any kind from the outside, including especially 
calls from other institutions, is likely to be of direct 
advantage to a younger man by securing for him 
increased time and facilities for research. It may 
have the same effect indirectly through an increase 
in salary which lessens the financial pressure that may 
have necessitated his engaging in scientifically non- 
productive work during vacations or spare moments. 
The discovery of exceptional talent and the devising 
of methods for shortening the reaction time between 
its diseovery and inereased opportunities for its 
exercise seem worthy problems for institutions of 
higher learning. 

It would be out of place in the present article to 
enter into a full diseussion of these problems. It will 
suffice to offer only one specific suggestion regarding 
a single phase which to some may perhaps rightly 
appear of but minor importance. We refer to the 
desirability of less infrequently conferring honorary 
degrees upon men of recognized scientific standing 
who have not taken their doctorate in course. No 
lowering of standards would need be involved if the 
precept were followed: “By their fruits ye shall know 
them.” On the contrary, proper safeguards should 
guarantee a distinct raising of standards. Were it 
not for the difficulties of administration, one might 
feel inclined to advocate raising the master’s degree 
to greater dignity and conferring the doctorate only 
for work earried on after graduation from profes- 
sorial guidance. To withhold the advantages of a 
doctorate from one who, instead of following the con- 
ventional educational system, has devised a successful 
“ease system” of his own seems unduly conservative. 

The different divisions of the National Research 
Council afford specialists in the various groups of 
science capable of advising universities regarding 
qualifications of possible candidates. It is not our 
desire to suggest whether universities through the 
departments involved, the National Research Council 
or individuals should take the initiative regarding 
the honorary degrees in question. Our purpose will 
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have been served if, in calling attention to a possibj. 
opportunity, we have raised a problem for discussion, 
A. F. Buaxkesizp 
CARNEGIE INSTITUTION OF WASHINGTON, 
CoLpD SPRING HarsBor, N. Y. 


HIGH TEMPERATURE DEATHS AMONG 
EXPERIMENTAL RATS 

In the light of the report in Scrence for December 
7, regarding thyroid feeding and high room tempera. 
ture, an experience of the author may be of interest. 
In this laboratory, young albino rats are being kept 
on Sherman’s A-free diet, in a study of some of the 
underlying factors in the incidence of respiratory and 
middle ear infections in this deficiency. Controls are 
kept on the same diet plus vitamin A in the form of 
cod-liver oil. Room temperature for these rats, as for 
the breeding rats, is kept between 70 and 80 degrees 
F. Before temperature control was established, the 
room temperature rose one night to a maximum of 96 
degrees F., with the death of three animals. Of these, 
two were on the A-free diet, although not yet de- 
pleted, while the third was on a diet normal in every 
respect. Autopsy revealed no gross pathology except 
congestion of the lungs. 

A few weeks later, the same thing happened in an- 
other room, with the loss of two male and two female 
rats from the breeding stock, kept on Sherman’s whole 
wheat-whole milk diet. Since there have been no 
other deaths either before or since this incident, 
among the experimental or breeding animals, the rise 
in temperature to 96 degrees F'. seems to be entirely 
responsible for these deaths, and one must assume 
that this temperature is sufficiently high to cause 
death in normal animals as well as in those suffering 
from vitamin A deficiency. 

Hazext C. CAMERON 

AGRICULTURAL EXPERIMENT STATION, 

West VIRGINIA UNIVERSITY 


NATURALISTS OF THE FRONTIER 


Dr. SamueL Woop Geiser, of the Southern Method- 
ist University at Dallas, Texas, has begun the publi- 
eation of a series of papers entitled “Naturalists of 
the Frontier.” No. 1, recently published, gives the 
story of Jacob Boll. Another number will soon be 
issued, and this will relate to the well-known collector 
of insects and other naturai history material, G. W. 
Belfrage, a man whose name is well known to the 
older generation of entomologists and other natural- 
ists. These papers are appearing in the Southwest 
Review. Dr. Geiser will be glad to send separata 
to those especially interested, but it will be necessary 
for persons who wish the Belfrage paper to write 
him in advance so that he may order the necessary 
number of reprints. L. O. Howarp 
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SPECIAL CORRESPONDENCE 


BARRO COLORADO ISLAND BIOLOGICAL 
STATION 


Dr. THoMAS Barsour, chairman of the executive 
committee of the Barro Colorado Island Biological 
Station in the Panama Canal Zone, has submitted to 
the Division of Biology and Agriculture of the Na- 
tional Research Council the fifth annual report of the 
station, covering the period March 1, 1928, to Febru- 
ary 28, 1929. 

Dr. Barbour reports that the following institutions 
have continued their usual $300 table subscriptions: 
American Museum of Natural History, Harvard Uni- 
versity, Missouri Botanical Garden, the Johns Hop- 
kins University and University of Michigan. The 
Smithsonian Institution has also subscribed to a table. 
In transmitting the announcement of the institution, 
Dr. Alexander Wetmore, assistant secretary, wrote as 
follows: 

It is particularly pleasant to have our name associated 
with the work of this laboratory, since I have been 
watching closely the work there and feel that it is highly 
important. In fact, from the standpoint of studies of 
tropical humid forests, I know of no place in the world 
that is equal to it in value of results obtained at the 


present time. I look forward to much in the future. 


In addition to the table subscriptions, several dona- 
tions, both of money and of equipment, were received 
from private individuals. The most important con- 
tribution in the way of equipment has been that of a 
new boat twenty feet long provided with outboard 
motor, which was given to the station by Mr. and Mrs. 
George M. Whitehouse. 

The Standard Fruit and Steamship Company, 
which operates several fast steamers between New 
Orleans and the Canal Zone (direct), has agreed to 
give the very lowest rates possible to scientists com- 
ing to the station. This will be the same rate as that 
accorded to employees of the Panama Canal, which is 
$75.00 each way. 

In addition, the United Fruit Company continues 
to give the laboratory each year several complimen- 
tary passes from New York and return for visiting 
investigators, the only expense on the part of investi- 
gators being a charge of $5.00 a day for subsistence. 
Particulars regarding such passes may be obtained 
from Dr. Barbour (Museum of Comparative Zoology, 
Harvard University, Cambridge, Massachusetts). 

The Panama Railroad Company, through the kind- 
ness of the governor of the Panama Canal, who is 
also president of the company, continues to make 
available a $50.00 rate each way between New York 
and the Canal Zone. Application for this rate when 
coming to the Canal Zone should be made through 
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the chairman, and through the curator, Dr. James 
Zetek, for the return trip. 

The governor of the Panama Canal has kindly ex- 
tended to scientists and members of their families the 
same rates at the Gorgas Hospital as are accorded to 
families of employees of the Panama Canal. 

The main laboratory building of the station has 
suffered serious damage from the attacks of Copto- 
termes niger, the most destructive termite in Panama. 
Replacements have been made, using redwood in place 
of fir and other timbers hitherto used. Redwood 
seems to be proving almost completely immune to 
termite attack. 

Experimental work to determine the resistance of 
various woods and treatments to termites has been in 
progress ever since the laboratory was established, 
and certain of these studies by Snyder and Zetek are 
attracting much attention. This year the Forest 
Products Laboratory of the U. S. Department of 
Agriculture has sent to the station, for testing, 130 
large pieces of wood treated in various ways. 

About a score of scientific workers have been ac- 
commodated at the station for longer or shorter peri- 
ods during the last year. Among them may be men- 
tioned Dr. Frank M. Chapman, Professor E. R. Dunn, 
Dr. Herbert N. MeCoy, Dr. Frank E. Lutz, Professor 
A. M. Chickering, Dr. Phil Rau, Professor W. H. 
Weston, Dr. Thomas E. Snyder and others. In addi- 
tion many visitors registered at the station during the 
year. 

Ten papers have been published during the year as 
a result of various investigations carried on at the 
station, and several other papers are now in press. 

The station is carrying on bravely, but needs 
financial assistance. American biologists ought to 
make a concerted effort to put the laboratory upon a 
sound footing. In the meantime, thanks to the gener- 

osity of Dr. Barbour, Dr. Fairchild and other donors, 
the station offers a unique opportunity to those who 
would work in the American tropics. 
VERNON KELLOGG 

PERMANENT SECRETARY, 

NATIONAL RESEARCH COUNCIL 





SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
TWO COMMON FLY SPECIES EASILY 
REARED IN THE LABORATORY 

INTEREST attaches to forms easily reared through- 
out their life cycles in the laboratory, because of their 
possible value both in the elassroom and in research 
work. During a study of certain insects found about 
sheep manure, the ease was noted with which two 
species of Leptocera (Limosina) were carried through 
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from generation to generation in milk bottles or shell 
vials, when sheep dung was used as food. The two 
species studied, Leptocera longicosta and Leptocera 
ordinaria,’ belong to the family Borboridae, formerly 
in the old family Muscidae, and are not distantly 
related to the Drosophilidae. In size also they ap- 
proximate the smaller fruit flies, L. longicosta being 
2.0-2.5 mm in length, and L. ordinaria 1.5-1.8 mm. 
At Princeton summer temperatures the former com- 
pletes a life cycle in eleven to fourteen days, the modal 
period being twelve days, while the latter is shorter 
at nine to ten days. They are handled in transferring 
after the manner familiar with fruit flies, being posi- 
tively phototropic and withstanding etherization well. 
It is probable from our observations on nearly a dozen 
generations that they may be maintained indefinitely 
by successive transfers. While only two species are 
here discussed, additional species of the same family 
were encountered in our catches out-of-doors, viz., 
Leptocera frontenalis, Borborus equinus and Sphaero- 
cerus subsultans, and they are probably susceptible 
to similar handling. 

These small flies of the genus Leptocera are numer- 
ous about dung, especially sheep dung, during appar- 
ently the whole of the summer season. They are 
easily captured in the field with a sweeping net, or 
at the windows of barns, where they gather in large 
numbers at the top of the window-panes, and may be 
collected by taking advantage of their positive photo- 
tropism. Leptocera spp. are distinguished from the 
other members of the family Borboridae* by the fact 
that the fourth and fifth wing veins are incomplete 
or obsoleseent beyond the diseal cell, as shown in the 
accompanying text figure. L. longicosta may be read- 
ily separated from L. ordinaria by the shape and 
vestiture of the seutellum. The seutellum of L. longi- 
costa, which is truncated at the rear giving it a 
trapezoidal outline, bears four long secutellar bristles 
and many dorso-seutellar bristles. That of L. ordi- 
naria is shorter and rounded at the rear, and while 
possessing the four rather long scutellar bristles, lacks 
entirely any dorso-seutellar bristles. Additional char- 
acters include the slightly smaller size of L. ordinaria, 
as already mentioned, and the fact that individuals 
of this species retain a lighter coloration on the lower 
part of the head and thorax up to several days after 
emergence, whereas in L, longicosta a nearly uniform 
dark coloration may appear within an hour. Eye 
color in the former species is red; in the latter nearly 
black. Some variation has been noted in these char- 
acteristics, however. 

1 We are indebted to C. W. Johnson, of the Boston So- 
ciety of Natural History, for species classifications, and 
to C. Jaynes, D, V. M., for certain preliminary observa- 
tions on the breeding of one of these species. 


2 Williston, ‘‘ North American Diptera,’’ 1908 (3rd 
ed.), p. 316, 
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Fic. 1. Above: Posterior abdominal segments of male 
and female Leptocera spp. Below: Wing 
venation in Leptocera spp. 


Sexes are easily determined with the aid of a hand 
lens or dissecting microscope in accordance with the 
characters illustrated in the text figure. Occasionally 
the anal plates of the female are not visible. Slight 
pressure on the abdomen of an etherized individual 
with a camel’s-hair brush will foree the anal plates 
beyond the edge of the last segment, if the individual 
be a female. 

In breeding the flies we have used sheep dung, 
although it appears probable that other food materials 
(“decomposing organic matter”*) may be used. Our 
method was to colleet sheep pellets, preferably fresh 
samples, which were first crushed in water and then 
boiled. This resulted in sterilizing the dung to 4 
large extent as well as permitting it to be brought to 
a certain desirable consistency. After cooling, pint 
milk bottles were about one fourth filled with the 
cooked dung and plugged with cotton, after which 
newly emerged flies were transferred to them. Flies 
for breeding were allowed to remain in the bottles 
seven or eight days, by which time the females have 
laid most of their eggs. 

In an experiment, one male and one female L. longi- 
costa, newly emerged, were placed in each of twenty- 
four shell vials (length 7.5 em, diameter 2.0 em), upo0 
the boiled dung food. Four females produced 0° 
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progeny, but in the other twenty vials twelve days 
after the parents had been transferred to them the 
new generation began to emerge and was removed 
daily. The parent flies were placed in fresh vials 
after eight days in order to keep them separate from 
the offspring. Parent females lived up to twenty- 
three days, males up to twenty-four days. The num- 
ber of progeny from the twenty fertile females ranged 
from seven to 393, average 146.5 + 14.7, with a ratio 
of 116 males to 100 females, the total count being 
1,573 males to 1,356 females. Apparently virgin 
females produce no progeny, following the usual rule 
among the Muscidae. 

It seems to us possible that Leptocera spp. as rep- 
resentatives of a fly family, the Borboridae, which 
are widespread if not cosmopolitan in nature upon 
the dung of mammalia,® with their small convenient 
size, short life eyele, easily satisfied food conditions, 
capability of continuing their life histories in the 
now familiar laboratory milk bottle, and apparent 
hardihood in withstanding repeated etherization, com- 
bine a group of characteristics which might well make 
them utilizable material for investigations in insect 
physiology, geneties, ete. It may be mentioned in 
addition that members of the Borboridae, both larvae 
and adults, are reported as hosts of herpetomonads.* 
J. W. Witson 


Norman R. SToiu 
ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, 
PRINCETON, N. J. 





SPECIAL ARTICLES 


THE SYNTHESIS OF PYRIMIDINE- 
NUCLEOSIDES 


THE pyrimidine “uracil” can be expressed struc- 
turally either by a lactim or a lactam construction as 
represented .by formulas I and II, respectively. The 
lactam form II 


N—C .OH 


HO.¢ on 


NH—CO 
ob OH 


kta wu—tu 


is the stable configuration. Corresponding to these 

two constructions we have also the alky] derivatives of 

uracil, of which the methyl compounds expressed by 

formulas 1II and IV are the simplest dialkylated rep- 

ee Both forms can be obtained without dif- 
culty. 


3 Howard, ‘*A Contribution to the Study of the Insect 
Fauna of Human Excrement,’? Proc. Wash. Acad. 
Sciences, 1900, 2: 541-604, 

‘Patton and Cragg, ‘‘A Text-book of Medical Ento- 
mology,’? 1913, p. 311. 
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N=C.OCH, CH,N—CO 
CH,O. 6 by oO bn 
hb cu—Ou 

III IV 


We now find—(1) that the lactim-ethers. repre- 
sented by formula III can easily be transformed by 
molecular rearrangement into their isomeric lactam- 
isomers 1V, and (2) that this change is a progressive 
one and is subject to experimental control. Complete 
transformation of the dimethyl ether III to the pyri- 
midine IV is accomplished by heating the lactim-form 
slightly above its boiling point. A partial and se- 
lective rearrangement is brought about at ordinary 
temperature by treatment with methyl iodide, and 
under such conditions only one lactim grouping is 
destroyed leading to the formation of a 3-nitrogen 
derivative. The pyrimidine III interacts, for example, 
with methyl-iodide to form 2-oxy-3-methyl-6-metho- 
xypyrimidine V. The same type of change can also 
be brought about by interaction of 2, 6-diethoxypyri- 
midine with methyl-iodide giving 2-oxy-3-methy]l-6- 
ethoxy-pyrimidine VI. Hydrolysis of the compounds 
V and VI with acids leads to the formation of 
3-methyluracil VII. The corresponding rearrange- 
ments in the purine series are now under investiga- 
tion. 








N=—COCH, eee 
| | 
cu.—¢x CH,N CH 
Vv VI 
NH—CO 
G0 bx 
I 
CH,N——-CH 
Vil 


The ease of molecular rearrangement of lactim con- 
structions in the pyrimidine series, the quantitative 
nature of these transformations, and finally the defi- 
niteness of change leading always to the formation of 
3-nitrogen compounds, led us to a study of the be- 
havior of the dimethoxypyrimidine III towards bro- 
motetraacetyl-glucose. We now wish to report in this 
preliminary paper that this bromide interacts nor- 
mally as an alky! halide with the lactim compound 
ITI, at a temperature of 50°, giving an excellent yield 
of the pyrimidine-nucleoside derivative C,,H,,0,,N, 
represented structurally by the formula VHI (C, 


50.50 per cent., H. 5.8 per cent.). 

oe an 
O » CH 

- CH . 7. . de - N—CH 


bse) O( Ac) 





CH, CH .. ds 
(Ac) b¢ Ac) 


Vill 
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This compound is easily obtained in a pure condi- 
tion erystallizing as colorless needles, and melting 
without decomposition at 221°. No reducing sub- 
stance is formed by mild hydrolysis with hydrochloric 
acid. The compound is converted by intense hydroly- 
sis into soluble products which easily reduce Fehling’s 
solution. We are now engaged in the study of this 
interesting compound and are planning to utilize our 
new reaction for the synthesis of other sugar-pyrimi- 
dine and sugar-purine constructions (nucleosides), 
several of which are known to be formed by degrada- 
tion of the nucleic acid molecule. A study of the 
pentose sugar-ribose will be incorporated into this re- 
search. We hope to be able to obtain data by syn- 
thetic methods, which will enable us to determine con- 
clusively the nature of the sugar linkage in nucleo- 
sides, and also the position of attachment of the sugar 
in the pyrimidine and purine rings. The final re- 
sults of our research will be published in the Journal 
of the American Chemica] Society.1 

TREAT B. JOHNSON 
Guipo E. HILBert 
STERLING CHEMISTRY LABORATORY, 
YALE UNIVERSITY, 
May 20, 1929 


CRYSTALLINE PEPSIN 


A CRYSTALLINE material has been obtained which 
has the properties of the enzyme pepsin, in that it 
hydrolyzes gelatin, casein, egg albumin and edestin 
in acid solution and is rapidly inactivated by alkali 
or heat. The composition and activity remain con- 
stant through at least seven successive crystallizations 
and the erystals have constant solubility on repeated 
washings in dilute hydrochloric acid. There is evi- 
denee, therefore, that the material is a/pure substance. 
It erystallizes in small hexagonal prisms from 0.01 to 
0.10 mm long, sometimes separate and sometimes in 
clusters. It is insoluble in 0.001 M HCl (pH 3.0) 
and soluble in acid or alkali. It is precipitated by 
half saturation with ammonium sulfate, by copper 
salts, uranium acetate, lead acetate, trichloracetic acid 
and safranin and coagulates on boiling. It contains 
14.5 per cent. nitrogen and has a diffusion coefficient 
in water at 8° C. of 0.085 em? per day corresponding 
to a molecular weight of about ten thousand. 

The activity is about 1: 20,000 U. 8S. P. and is there- 
fore less than some amorphous preparations. 


i The authors have been able to make this preliminary 
report at this early date as a result of the kindly coopera- 
tion of Dr. P. A. Levene, of the Rockefeller Institute for 
Medical Research in New York City, who arranged for 
the microchemical analysis of our compound, and also 
that of Dr. C. H. Hudson, of the Hygienic Laboratory in 
Washington, D. C., who kindly furnished pure bromo- 
tetraacetyl-glucose for our preliminary work. (T. B. 
Johnson. ) 
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The crystals were prepared from commercigh 
1: 10,000 pepsin by dialysis of a concentrated solutio, 
under pressure at pH 3.0 and 5° C. until a heavy 
precipitate forms. The suspension is then stirred 
37° C. for an hour, filtered, and the filtrate allowe 
to cool slowly. The crystals separate after about 
hours and continue to form for several days. The 
yield amounts to one or two per cent. of the origina] 
material. Reerystallization is carried out by disgoly. 
ing in dilute sodium bicarbonate at 37° C. and pr. 
cipitating with dilute sulfuric acid. 

JoHN H. Norrurop 

ROCKEFELLER INSTITUTE FOR 

MEDICAL RESEARCH, 
PRINCETON, NEW JERSEY 


CONCERNING RETINAL PRESSURE IMAGES 
AND THEIR BROWNIAN-LIKE 
MOVEMENT 


Ir the writer’s own experience is any criterion, 
many persons in their youth discovered by chance 
that slight pressure continued for a short time on the 
eyeballs would elicit luminous manifestations in the 
subjective optical foreground which resolved them- 
selves into flickering or vibrating mosaic-like designs 
of great intricacy and beauty. Kaleidoscopic in their 
variety, and in their symmetry, delicacy and intangi- 
bility more fascinating than snow crystals, they have 
perhaps served many of us as a pastime. 

Upon closing the eyelids and pressing gently on 
the front of the eyes with the tips of the fingers, 
there begins, after a pause of a few seconds, a fan- 
tastie play of light and dark geometrical figures, the 
vividness of which is dependent among other factors 
upon the state of rest or fatigue of the visual ele- 
ments, That is, in one experiment the bright divisions 
of the optical field may appear brighter and the dark 
divisions darker than in a second trial performed 
soon after when their dimness or the lack of contrast 
between them is such that the observer is unable to 
analyze or even to distinguish the pattern they com- 
pose. The sequence, however, in which the different 
kaleidoscopic designs follow one another relatively 
quickly is remarkably constant. But their individual 
units are never stationary; they oscillate or quiver 
with the rapidity and degree of excursion of Brownian 
motion. 

I may be permitted to indicate a few of the con- 
spicuous phases of the phenomenon. After the initial 
latent period, the dominating impression, as the light 
tracery crystallizes, so to speak, upon the shadowy 
foreground, is an involved checkerboard design con- 
sisting of thousands and thousands of facets. Indeed 
the regularity and symmetry with which these are 
arranged remains the basic plan despite the successive 
modifications in their form. From zone to zone the 


1 Parke Davis pepsin, U. 8. P. 1: 10,000. 
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vattern may differ in the size, intensity and distribu- 
B..n of its units, and interspersed at definite intervals 
ve dark gaps in which dancing circles of light soon 
sppear. These introduce a rapid change in the 
mosaic, the numberless small divisions becoming cir- 
ular or star-rayed, and then perhaps triangular, 
spreading out in parallel or complexly radiating 
rows like the ripples in fine sand produced by cross 
arrents at the shore of a gently agitated body of 
water. Now and then there hovers the effect of a 
fne grating. At intervals the rings of light may 
become grouped in rosettes, or cluster concentrically 
around a center like the petals of a conventionalized 
compound flower. Finally this pageant of transient 
designs—ever vibrating—is transformed into a com- 
plicated and diaphanous web resembling exquisite 
lace, Which persists for a while, then becomes hazy 
and gradually fades away. 

When this luminous phenomenon is at the height 

of its distinetness, minute points of light and color, 

more brilliant and sparkling, may emerge to dot the 

field; all the colors of the spectrum are represented, 
but the blues, violets and purples predominate. These 
points may endure for some time after the mosaic and 
subsequent maze have vanished. 

Often I have endeavored to sketch the phantasms, 
but because of their baffling complexity and anima- 
tion, the pictures of them turned out to be too crude 
even to suggest their true configuration. That these 
phenomena can not be regarded as subjective crea- 
tions, that is, as related to, if not synonymous with, 
visibly projected mental imagery or hallucinations, 
but as objective appearances arising in the eye is 
evidenced by the constancy with which they spring 
up under pressure, the constancy in the sequence of 
their metamorphoses, and the necessary lapse of some 
minutes before the experiment can be repeated. In 
other words, the physicochemical environment of the 
retina, disturbed by mechanical stimulation, must 
return to an unstable equilibrium before the next 
stimulus is able to bring about a recurrence of the 
phenomenon. 

Any one who has studied the geometrical harmony 
of the pressure images in his own eyes and is familiar 
with the construction of the human retina, particu- 
larly with the disposal of the primary visual receptors, 
the rods and eones—as illustrated in the well-known 
drawing by Max Schultze—ean not help bringing 
those images into relationship with these retinal cells. 
When he opens physiological text-books for confirma- 
tion of his observations and his interpretation of 
them, he is startled by an utter silence or at best by 
the seantiness of allusion to the interesting phenome- 
hon. For it is perfectly obvious that because of the 
attention it compels among the curious, men have been 
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aware of it since ancient times. And who can say 
but that many schematic devices and embellishments 
in the fine and applied arts and crafts did not hail 
from that delicately projected phantasmagoria? Dili- 
gent bibliographical search does reveal that there is a 
wider knowledge of it, though sporadic, and that the 
artistic temperament was aroused by it quite as much 
as the scientific mind. 

It was Purkinje who, in his “Beobachtungen und 
Versuche zur Physiologie der Sinne” (1819, 1825), 
gave us the first detailed description of the patterns 
which the luminous manifestations assumed. Though 
his narrative is concerned largely with the “Licht- 
schattenfigur,” obtained when the eye is alternately 
and rapidly illuminated and shaded—as occurs when 
one looks at a slowly revolving disk made up of 
light and dark segments—this checkerboard figure 
conforms essentially to that evoked by diffuse ocular 
pressure. In fact, to the writer it was a source of 
wonder at first, and then of satisfaction, how closely 
his own account of it tallied with Purkinje’s picture 
of it, and with the deseriptions given by other inves- 
tigators, such as Czermak (1860), Houdin (1868), 
or of von Helmholtz (“Physiologische Optik,” 1867, 
1886-94) who were not cognizant of Purkinje’s work 
at the time they made their own observations. This 
striking agreement in the narratives reaches even to 
the choice of words in the attempts to delineate cor- 
rectly the elusive phenomenon. In the writer’s judg- 
ment this is decisive proof that its display is not 
founded on subjective idiosynecrasy, as some observers 
seem to believe, but is a direct expression of the 
structural composition of the human retina. 

Other investigators (Johannes Miiller, 1826; A. 
Waller, 1849; Aubert, 1865; Novotny, 1868; Fick, 
1879; Beaunis, 1881; E. Fuchs, 1881; Tscherning, 
1891; Charpentier, 1891-1896; Sherman, 1897; 
Schwarz, 1902; F. Klein, 1905-1908; R. Stigler, 1906) 
have written about light images engendered by in- 
direct mechanical irritation of the retina, but prac- 
tically all descriptions pertain to an appearance 
different from the one delineated above. They deal 
for the most part with a relatively large luminous 
ring or halo that arises in the visual field opposite 
to a cireumscribed area of pressure applied on the 
side of the eyeball. Aristotle was familiar with this 
phenomenon. In the eighteenth century reference is 
made to his observation by Isaac Newton (1706), 
D. Jurin (1738), Eichel (1774) and J. Elliot (1785). 
It is said (Marisi, 1852) that Cuvier considered it 
diagnostic of retinal sensibility. The term “phos- 
phenes” to denote these luminous impressions is found 
for the first time in the work of Serre d’Uzés (1853). 
This observer and Masson (1854) discussed them in 
their bearing on the pathology of vision. 
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In a quotation, which I transcribe freely, Purkinje 
predicted, in a sense, the fate of some of his studies: 


So long as an observation stands isolated in the domain 
of natural science, or has not been brought into relation 
with a more or less important experience or practical 
application which gives it rank or tangible character, it is 
always in danger of passing unheeded or sinking into 
oblivion; not until the unceasing search for knowledge 
unearths new objects on which it fits does it earn recog- 
nition and a secure place in science. 


Neither the stir which Purkinje’s findings made in 
his day nor the flattering but sincere eulogies which 
yoethe heaped upon the personality and genius of 
Purkinje sufficed to prevent the recession of those 
observations into obscurity. 

In notes, which have reference to the phenomenon 
here considered, Goethe wrote in his journal or annals 
of 1821: 

Turning now to scientific research, I will say that 
above all Purkinje’s work on subjective vision excited me 
very much. I made notes of it, and intending to make 
use of them subsequently in my paper, I had a copy made 
of the accompanying plate. This arduous task was exe- 
euted by the artist accurately and gladly, since he had 
previously been frightened by similar phenomena, but 
now, learning that they signified nothing abnormal or did 
not herald a pathological condition, he was much relieved. 


Later, when Goethe discusses Purkinje’s studies, we 
are informed that it was the noted copper engraver, 
Schwerdgeburth, of the court of Weimar, who had 
fears for his sight if not for his sanity. *This artist 
himself had made sketches of the impressions as they 
appeared to him, which pictures Goethe preserved 
for comparison with Purkinje’s. 

Purkinje harassed himself hunting for the explana- 
tion of his “Lichtschattenfigur”; he teased apart the 
fibers of the dried erystalline lens, he examined the 
granules of the frozen vitreous humor, he investigated 
the retina microscopically, but all to no avail; its 
true causation stayed concealed. If he had known 
the existence and significance of the rods and cones, 
discovered by Huschke and Treviranus more than a 
decade later, I am certain he would not have hesitated 
to bring the facets of the luminous mosaic into rela- 
tion with those retinal elements. It remained for 
Czermak to suggest that relationship. To-day, in 
spite of the objections that may be raised against 
this coneeption, we can still accept the light patterns 
induced by ocular pressure as a sublimated or ethereal 
image, as it were, of the retinal architecture. In 
part, the evidence has already been intimated above. 
The contention that the individual units of these 
scintillating mosaics ean not be identified with the 
counterparts of the visual cells, because these are 
mieroseopie and beyond the normal range of naked 
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vision, is no harder to refute, it seems to me, thy 
it is to explain how the small surface area of ; 

retina is able to grasp the forms of all the mx 
tudinous and relatively gigantic objects in the exteny 
world stretching far to the horizon, and convey thp 

to our conscious perception in their proper relatin 
and magnitude. 

If an apparently correct explanation has bey 
offered as to the meaning of the retinal press, 
images, such can not be said of the quivering moy. 
ments of their innumerable facets. Their vibration 
are independent of the periodicity of the pulse; the 
are neither synchronous with it, nor are they modifi 
or accented by it. They are rapid and of exceedingly 
short amplitude. These characteristics lead the writer 
to place them in the category of Brownian moticy, 
Is it the entire visual cell, or only a part of it—th 
photic material disseminated in its protoplasm—tha 
executes the luminescent dance? If the suggestion 
embodied in this query is substantiated, it will kk 
with a certain strange realization that here in our con. 
plicated organism is a place in which we can sen 
directly, so to say, the existence of our individu 
cells and to a limited degree their life. 

Orro F. Kampmeire 

COLLEGE OF MEDICINE, 

UNIVERSITY OF ILLINOIS 





THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


THE SPRING MEETING OF THE EXECUTIVE 
COMMITTEE 

THe regular spring meeting of the executive com- 
mittee was held in the board room of the Cosmos Club, 
Washington, D. C., in two sessions, forenoon and 
afternoon, April 21. For the forenoon session Presi- 
dent Millikan was in the chair, and for the afternoon 
session Chairman Cattell presided. The following 
members were present: Cattell, Compton, Curtiss, 
Kellogg, Lillie, Livingston, Millikan, Moulton, Wilson. 
Absentees were Johnston and Ward. The following 
items of business were transacted : 

(1) The minutes of the last meeting of the com- 
mittee were reported to have been approved by mail 

(2) The permanent secretary reported that more 
than 3,500 advance, prepaid orders for the Proceed- 
ings volume for 1925-29 (which will inelude the diree- 
tory of members, with about 21,000 names) had been 
received by April 1. The prepublication price 
$2.50 to those whose names occur in the directory; 
it will be $3.00 after publication. To those whos 
names are not in the directory the price is $4.00. 
With cloth binding the book costs $1.00 more in each 
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, The manuseripts are now being typed and they 
il go to press in June. It is planned that publica- 
1 will occur in October. Readers may be reminded 
at this volume appears at four-year intervals, the 
ume for 1922-25 having been published late in 
“ The permanent secretary reported that the 
verage income rate from the treasurer’s funds, for 
ne fiscal year from October 1, 1927, to September 30, 
928, had been caleulated on the basis of par value, 
tual cost (or appraised value) and market value 
f securities, as requested by the executive committee 
t the fifth New York meeting, with the following 
sults: Par value, $190,600.00; income rate, 4.51 per 
vent. Actual cost, $145,430.33; income rate, 4.71 per 
vent. Market value (September 30, 1928), $145,- 
516.12; income rate, 4.70 per cent. The total income 
—that HBfor 1927-28 was $6,350.50, and the treasurer’s funds 
stion [were distributed among twenty-four different securi- 
ll be Hities, 
(4) With reference to membership, the permanent 
secretary reported a total enrolment of 18,391 on 
April 1, when there were 16,747 members actually 
paid up for the current year, representing 91.06 per 
ER @iecent. of the total enrolment. On September 30, 1928, 
the end of the last fiseal year, the total enrolment 
was 16,328, with 94.54 per cent. actually paid up for 
that year. From April 1, 1928, to April 1, 1929, the 
total enrolment has been increased by 13.73 per cent., 
R @¥ from 16,235 to 18,391. The growth of the associa- 
tion has been unusually rapid during the half year 
just closed. 
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. (5) The permanent secretary reported that a new 
7 edition of the booklet of information about the asso- 
A cation had recently been published. This contains 
: j much information of various kinds and will be sent 


free to any one requesting it. The fourth cover page 
bears a graph showing the yearly increase in mem- 
: a for the last eight years, ending September 30, 

(6) In econneetion with the above-mentioned report 
on the Proceedings volume now in preparation a 
tequest was received from the Library of the George 
Peabody College for Teachers for a set of the back 
Volumes of the Proceedings, and it was voted that 
that library be furnished gratis with a set of the 
Proceedings as nearly complete as possible. (Vol- 
umes 24, 25, 54 and 67-73 are now out of print; 
there are now available forty sets of the remaining 
volumes. ) 
_ (7) It was voted that four copies of the Proceed- 
mgs volume now in preparation be furnished gratis 
to Biological Abstracts. 

(8) Dr. Wilson reported that he had recently con- 
sulted with members of the Pacific Division on its 
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general relations with the association and that it had 
been suggested that the association might well hold 
regularly a summer meeting (or perhaps two summer 
meetings, near the beginning and near the end of 
summer) in the west or other suitable region. This 
suggestion was regarded favorably by the executive 
committee, and a special committee, consisting of Dr. 
Millikan and Dr. Kellogg, was named to confer with 
the officers of the Pacifie Division on the possibility 
of improving the status of the Pacific coast meetings. 

(9) The proposed revised constitution of the Pacific 
Division, referred to the executive committee for 
ratification or suggested modification, was considered 
and referred to the special committee on Pacifie rela- 
tions just mentioned. 

(10) The executive committee approved the ap- 
pointments of Frederick G. Keyes (to succeed Fred 
Ophuls), E. M. Symes (to sueceed H. C. Parmelee) 
and K. H. Condit (to succeed C. Harold Berry) in 
the sectional committee on scientific and engineering 
symbols and abbreviations, of the American Stand- 
ards Association, the American Association for the 
Advancement of Science being one of the sponsors 
for that committee. 

(11) Dr. John Johnston had found it necessary to 
resign from membership in the executive committee, 
and his letter of resignation was read and was ac- 
cepted with unanimous regret. Dr. Arthur A. Noyes, 
past president of the association, was named to suc- 
ceed Dr. Johnston, to complete the four-year term 
ending at the close of the annual meeting of 1931-32. 

(12) Dr. J. E. Anderson was elected secretary of 
Section I (Psychology), to succeed Dr. E. S. Robin- 
son, resigned. 

(13) Dr. C. W. M. Poynter was elected secretary 
of Section N (Medical Sciences), to succeed Dr. E. 
V. Cowdry, resigned. 

(14) Dr. A. G. MeCall was elected auditor of the 
association, to succeed Dr. Lyman J. Briggs, resigned. 

(15) A gift of $100, to be used in the creation of 
an additional emeritus life membership, was reported 
and was accepted with great appreciation by the 
executive committee. 

(16) Dr. A. A. Michelson was elected to emeritus 
life membership. Dr. Michelson joined the associa- 
tion in 1877 and was elected to fellowship in 1879. 

(17) Sixty-two members were elected to fellow- 
ship, distributed among the sections as follows: 


Section A (Mathematics) ....cccceccccseocesssseessenssseseses a 
Section B (Physics) .. 

Section D Chdtesesnen):. = thawing 
Section E (Geology and Geoguaphy).. staentinio 5 
Section H (Anthropology)... “oe 
Section K (Social and - CR Silieeens, sta sited 
Section L (Historical and Philological Sciences) 
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Section M (Emgimeering ) nn cecccsccesssnsnssceimerneneneme 20 
Section N (Medical Sciences) 2....ccccccecccsocsnssennereeenmneen 1 
Section O (Agriculture) i enceenceserneeneeennee 8 
Section Q (Education ) anne icccceeecseemseeee * J 
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(18) The executive committee asked the Secretaries’ 


Conference to consider and make recommendations 
on the question of securing more uniform standards 
among the several sections in the nomination of 
members for fellowship. 

(19) It was voted that a single official representa- 
tive of the association be named for the approaching 
South African meeting of the Britisa Association, 
instead of several representatives as in recent years, 
and the president was requested to make the appoint- 
ment. 

(20) Separate petitions of the Pacifie Division and 
of the Southwestern Division were considered, asking 
that each: division be regularly represented in the 
executive committee of the association. The execu- 
tive committee did not favor the proposal of a con- 
stitutional amendment for the enlargement of the 
committee, but called attention to the constitutional 
provision that two elections to the committee are 
regularly made at each annual meeting; a member of 
a division may be occasionally elected to the commit- 
tee by the regular procedure. 

(21) A report was read from the special committee 
on freedom of teaching, with special reference to 
the evolution theory (E. G. Conklin, S. J. Holmes, 
H. F. Osborn, J. C. Merriam and R. A. Millikan), 
and the executive committee adopted the following 
resolution on the theory of evolution. It is based 
on the council resolution of December 26, 1922, with 
minor word changes. 


Resolution on the Present Status of the 
Theory of Evolution 
(Adopted by the Executive Committee of the Council, 
April 21, 1929.) 


Inasmuch as the attempt has been made in several 
states to prohibit in tax-supported institutions the teach- 
ing of evolution as applied to man, and 

Since it has been asserted that there is not a fact in 
the universe in support of this theory, that it is a ‘‘mere 
guess’’ which leading scientists are now abandoning, and 
that even the American Association for the Advancement 
of Science has approved this revolt against evolution, 
and 

inasmuch as such statements have been given wide 
publicity through the press and are misleading public 
opinion on this subject; 

Therefore, the executive committee of the Council of 
the American Association for the Advancement of 
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Science adopts the present resolution, which is a reaf,, 

tion of the resolution adopted by the couneil of y 

association at the fourth Boston meeting, Decembe, ¥ 
1922, in order that there may be no ground fo, ,; 

understanding of the attitude of the association, Whig, 
is one of the largest scientific bodies in the world, yi, 
a membership of more than 18,000 persons, including th, 
American authorities in all branches of science, 1, 
following statements represent the position of the oom 
cil with regard to the theory of evolution: 


(1) The Council of the Association has affirmed thi 


so far as the scientific evidences of the evolution af 
plants and animals and man are concerned, there js yy 
ground whatever for the assertion that these -evidency 
constitute a ‘‘mere guess.’’ No scientific generaliz:. 
tion is more strongly supported by thoroughly testa 
evidences than is that of organic evolution. 

(2) The Council of the Association has affirmed thy; 
the evidences in favor of the evolution of man are suf. 
cient to convince every scientist of note in the world, 
and that these evidences are increasing in number ani 
importance every year. 

(3) The Council of the Association has affirmed tha 
the theory of evolution is one of the most potent i. 
fluences for good that have thus far entered into huma 
experience; it has _promoted the progress of knowledge: 
it has fostered unprejudiced inquiry, and it has served 
as an invaluable aid in humanity’s search for truth in 
many fields. 

(4) The Council of the Association is convinced that 
any legislation attempting to limit the teaching of any 
scientific doctrine so well established and so widely .¢- 
cepted by specialists as is the doctrine of evolution woul 
be a profound mistake, which could not fail to injure 
and retard the advancement of knowledge and of huma 
welfare, by denying the freedom of teaching and inquiry 
which is essential to all progress. 


(22) In connection with a discussion of the present 
high prices of scientific publications, the executive 
committee made the following statement: The exect- 
tive committee regards it as to the interest of science 
and scientific research that the prices of scientific 
publications be kept as low as is compatible with 
excellence of production. 

(23) The executive committee was in agreemet! 
that it is highly desirable that some source other 
than the treasury of the American Association be 
found for an American contribution to the Naples 
Zoological Station such as has been made by the 
association in recent years. A special committee, 
consisting of F. R. Lillie, Edmund B. Wilson and 
H. B. Ward, was named to consider this need. 

(24) The executive committee adjourned at 5:3! 
P. M., to meet at Washington on October 20 next, 2 
10 A. M. 

Burton E. LivinastTon, 
Permanent Secretary 
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